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DECLARATI ON FOCR THE RECORD OF DECI SI ON
CAL WEST METALS SUPERFUND SI TE
LEM TAR, NEW MEXI CO

Statutory Preference for Treatnment as a Principal Elenent is Met and Five-Year Site Review s
Requi r ed

SI TE NAME AND LOCATI ON

Cal West Metals Superfund Site
Lenmitar, New Mexico

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent present the selected renedial action for the Cal Wst Mtals site, in
Lem tar, New Mexi co, which was chosen in accordance with the Conprehensive Environnental
Response, Conpensation and Liability Act (CERCLA), 42 U . S.C. 9601 et seq., and to the extent
practicable, the National Contingency Plan, 40 CFR 300 et seq. This decision is based on the
Adm ni strative Record for the site.

The State of New Mexi co concurs with the sel ected renedy.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nmay present an inmm nent and substanti al
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON CF THE REMEDY

The source control renedy addresses the principal threat of |ead contanmi nation at the site by
treating the soils and source waste materials contam nated w th hazardous substances, as defined
at CERCLA Section 101(14), 42 U.S.C 9601(14), and further defined at 40 CFR 302.4, above

heal th based | evels. The major conponents of the selected renedy include:

. Excavation and treatnent, by stabilization/solidification to neet the treatnent
standards defined in this docunent, of approxi mately 15,000 cubic yards of
contam nated soils, sedinments, and source waste material s.

. Di sposal of the treated contam nated naterial in an onsite excavation. Material
will not be a characteristic hazardous waste pursuant to the Resource Conservation
and Recovery Act (RCRA), 42 U S. C. 6901 et. seq., after treatment.

. Monitoring the site ground water with existing wells down gradi ent of the disposal
site.

STATUTCORY DETERM NATI ONS



The selected renedy is protective of human health and the environnment, conplies with Federal and
State of New Mexico requirenents that are legally applicable or rel evant and appropriate to the
remedi al action, and is cost-effective. This renedy utilizes permanent sol utions and
alternative treatnent technol ogies to the naxi mum extent practicable and satisfies the statutory
preference for renedi es that enploy treatment that reduces toxicity, nmobility, or volunme as a
principal element.

Because this treatnent remedy will not result in destroying the |ead constituents which are the
princi pal hazardous substances of concern, hazardous substances will renmain on-site. A review
wi Il be conducted five years after commencenent of the proposed renedial action to ensure that

the remedy continues to provi de adequate protecti on of human health and the environnent.

DECI SI ON SUMVARY
I.  SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Cal West Metals site is located one-half mle northwest of Lemtar and approxi mately 8 mles
north of Socorro in Socorro County, New Mexico (Figure 1). The site is bounded on the east by a
frontage road for US Interstate 25. The Interstate is |ocated approxinmately 250 feet west of the
site. The facility is located at an el evation of approximately 4,700 feet above nean sea | eve
(nmsl) within the northwest quadrant of the sout hwest quadrant of Section 2, Township 2 South,
Range 1 Veést.

The Cal West Metals site is a forner battery breaking and recycling facility. The Cal West
property includes approxinmately 43.8 acres, of which 12.5 acres are fenced. Site operations
were located within the fenced area. Layout of the Cal West facility is shown in Figure 2. The
site currently consists of two evaporation ponds, three facility buildings, earth berns,

soil and battery waste piles, a concrete surface pad, and a sal vage area

Il1.  SITE H STORY AND ENFORCEMENT ACTI VI TI ES

A cotton gin facility operated at this site prior to the Cal Wst battery recycling operation
Cotton gin operations were housed in the northernnost and central on-site buildings. No
information is available on specific operations at this facility; however, New Mexico State
H ghway Departnent aerial photographs indicate it was active at |east between 1961 and 1972

Cal West Metals was a snall scale battery recycling facility and secondary | ead snelter operated
by Al bert and Janes LaPoint. From 1979 to 1981, the facility processed an estinmated 20, 000

aut onobil e batteries to recover |ead, plastics, and hard rubber conponents for comercial sale
Lead-acid batteries were crushed on-site and the batteries were separated into plastics, hard
rubber, and | ead oxi des. The plastics, hard rubber, and |lead fracti ons were separated by
floatation and centrifugation in a rotating separator drum Water was recycled through the
separator drumand ultinately discharged to the lined pond along with waste sludges. After the
di scharge |ine becane pl ugged, sludges were di sposed of on the concrete surface pad adjacent to
the cotton gin building

Pil es of crushed battery conponents, in various stages of separation, were stored outdoors from
the start of operations to approxi mately 1989. The broken battery piles are currently stored
inside the cotton gin (central) building and stockpiled on the concrete pad adjacent (west) to
this building

The LaPoi nts conducted research and devel opnent on nethods of |ead recovery frombatteries from
1982 to 1984. Site operations decreased substantially after 1984. Since 1985, the conpany has
intermttently reworked on-site battery waste piles to extract remaining recoverable | ead



oxi des, plastics, and hard rubber and refine the | ead recovery process.

The LaPoi nts borrowed noney fromthe Small Business Administration (SBA) to finance Cal West
operations. In 1985, the LaPoints defaulted on the | oan and the SBA forecl osed and took
ownership of the property. To date, the LaPoints have continued to nmaintain a presence at the
site.

The Cal West site has been the subject of nunmerous State and Federal investigations and

regul atory actions since 1979. Prelimnary investigations were conducted by the New Mexico
Envi ronnental | nprovenent Division, nowthe New Mexi co Environnment Departnment (NVED), EPA, and
the Lapoints from 1981 through 1989. Based on site investigations conducted by EPA and NVED
the site was proposed for inclusion in the CERCLA National Priorities List (NPL) on June 24,
1988 and officially listed on March 31, 1989. Table 1 sumarizes the investigations, findings
and regul atory actions at the Cal Wst facility.

111, COMWUNI TY PARTI Cl PATI ON

Public participation activities for this site were net as required in CERCLA Section

113(k) (2)(B)(i-v) and 117. The Renedial Investigation/Feasibility Study (RI/FS) Reports and the
Proposed Plan for the Cal Wst Metals site were released to the public in July 1992. These
three docurments were nade available to the public in the Admi nistrative Record and the
information repositories naintained at the EPA Docket Roomin Region 6, at the NMED

Superfund repository, and at the Socorro Public Library. The notice of the availability of
these three docunents was published in the Socorro Defensor Chieftain on July 16, 1992. A public
comrent period was held fromJuly 20, 1992 through August 18, 1992. A request for an extension
to the public comment period was not made. As a result, the public coment period cl osed

on August 18, 1992. An open house neeting was held on June 30, 1992 and a public neeting was
hel d on July 30, 1992. These neetings were held to inforned the citizen of activities conducted
at the Cal West site and to discuss the RI/FS Reports and the Proposed Plan for the site. These
neetings were attended by representatives from EPA, NMED, and the Agency for Toxic Substances
and D sease Registry (ATSDR). At the request of citizens fromLenmtar, a community neeting was
hel d on August 13, 1992 with representatives from EPA and NVED to answered questions related to
the remedial alternatives under consideration. A response to the oral and witten coments
received during this period is included in the Responsiveness Sumary, which is part of this
Record of Decision (ROD). This decision docunent presents the selected renedial action for the
Cal West Metals site, in Lemtar, New Mexico. The selected renedy was chosen in accordance with
CERCLA, and to the extent practicable, the National Contingency Plan. The decision for this
site is based on the Adm nistrative Record an index of which is included as an appendix to this
Record of Decision (ROD).



TABLE 1:
DATE

Nov. 1979
1979- 1985
Mar ch 1980
May 1981
Sept. 1983
Jan. 1984
Aug. 1985
Aug. 1985
CQct. 1985
Jan. 1986
April 1986
Aug. 1986
Qct. 1986
July 1987
Aug. 1988
Mar ch 1989

H STORY CF SI TE | NVESTI GATI ONS AND REGULATORY ACTI ONS

SUMVARY OF | NVESTI GATI OV ACTI ON

NVED i ssued an Air Quality Control Permt for the operation of a snelting furnace
and associated air pollution control equipnent.

NVED periodically collected sanples fromthe Bailey well; one sanple in 1981 showed
| ead slightly above the New Mexi co ground water standard of 0.05 ppm

NVED i ssued a Ground Water Discharge Plan for wastewater discharges.
required regular nonitoring of 2 on-site supply wells.

The pl an

NVED submitted a CERCLA Site ldentification formand prelimnary Assessment report.
NVED conducted an air quality inspection for nonconpliance

NVED conducted an air quality inspection

NVED conducted a CERCLA Site Inspection and determined that el evated | evels of |ead

were present at the site. The concentration of |ead was above the ground water
standard in one on-site supply well.

EPA RCRA conducted a Conpliance Monitoring | nspection.

SBA forecl osed and took ownership of the Cal Wst facility.

EPA RCRA conducted a Conpliance Monitoring Inspection and determ ned that the |ead
Extraction Procedure (EP) Toxicity limt was exceeded in evaporation pond |iquids
south di sposal area sedinents, waste piles, and drai nage area sedi nents.

EPA issued a Tentative D sposition recommending that a Site Inspection Follow Up be
conducted and a Hazard Ranki ng Syst em package be prepared

EPA RCRA issued an Administrative Conplaint to Cal Wst and a Notice of
Nonconpl i ance to the Snall Busi ness Adm nistration based on the 1985 and 1986

i nspection findings. The Conplaint proposed a penalty, cited RCRA violations, and
required clean closure of the site

NVED conducted a Site Inspection Follow Up and determ ned that high |lead | evels
were present in surface soils and drai nage sedinents north and south of the fenced

ar ea.
EPA and Cal West signed a Consent Agreenment and Final Order requiring submittal of
a closure plan, soil sanpling plan, a hydrogeol ogi ¢ investigation plan, and
financi al assurance docunentation

The LaPoints initiated ground water nonitoring by installing and sanpling a
nonitoring well at the northwest corner of the fenced area

The LaPoints renoved topsoil frommuch of the fenced area and noved operations and
equi pnrent into the south building



May 1989 EPA RCRA conducted a Conpliance Eval uation |Inspection and determ ned that | ead was
present above the EP Toxicity limt in waste piles, the |lined evaporati on pond, and

dr ai nages.
June 1990 Contractors to the LaPoints installed two nonitoring wells on-site
Aug. 1990 LaPoi nts' contractors collected unfiltered sanples fromthree on-site nonitoring

well's; chromum lead, iron, and nanganese were detected slightly above ground
wat er standards in well CWWVM2.

Cct. 1990 EPA Superfund and NVED initiated the in-house Renmedial Investigation/Feasibility
Study (Phase |) to deternmine if other contam nants of concern were present (other
than netal s) and focus the conprehensive Phase || investigation

Sep. 1991 EPA and NVED began the conprehensive in-house Phase Il R to fully characterize the
site (identify contam nants of concern) and determi ne the extent of contam nation



I'V. SCOPE AND ROLE OF RESPONSE ACTI ON

This source control ROD addresses the hazardous substances that nmake up the contam nated site
soils, sedinents, and the source waste naterials. The selected renedy described in this ROD will
prevent contact and ingestion of contam nated site materials. Gound water sanples collected
fromthe site nonitoring wells installed during the Phase Il RI/FS do not indicate that a

rel ease of contami nants associated with the Cal West site to the ground water has occurred.
Therefore, this ROD will address all concerns at the site and will be the final response action
for the site.

V.  SUMVARY OF SI TE CHARACTERI STI CS
S| TE FEATURES

The Cal West Metals site lies within the Mexican H ghl ands of the Basin and Range Province. The
site is located in the north central part of the Socorro Basin. The Socorro Basin is part of
the RRo Gande Rift, a najor north-south trending structural depression. The Socorro Basin is
separated fromthe La Jencia Basin on the west by the Lemtar Muntains and Socorro Peak. On the
east the basin is bounded by Joyita Hlls, the Lomas de |as Canas, Cerro Colorado and the Little
San Pasqual Mountains (Figure 11). The Socorro Basin is an open basin connected to the

Al buquer que-Bel en Basin on the northern nargin and to the San Marcial Basin on the southern
nmar gi n.

The Cal West site is situated two mles west of the Ro Gande and four niles to the east of the
Lem tar Muntains on the toe of an alluvial fan along the east-sloping piednont associated with
the Lemitar Mountains. Relief fromthe Lenmitar Mountains to the Ro Gande is approxi mately 530
feet. Relief across the Cal West site is approxinmately 25 feet to the east-northeast. The flat
lying floodplain of the RRo Grande is located i medi ately east of US Interstate 25. The R o

G ande is the only perennial surface water drainage in the Socorro Basin.

METEOROLOGY

The climate of the Socorro area is predominantly arid to semarid. Data fromthe nowinactive
Socorro weather station, previously located at elevation 4,585 feet nsl, show that June to
August are the warnest nonths and Decenber and January the col dest nonths of the year. Man
tenperatures during July to August range from75 to 78 F. Mst summer days in the R o Gande
val l ey reach 90 degrees, but a few reach 100 degrees. Mean tenperatures during Decenber and
January range from 36 to 37 degrees (Soil Conservation Service, 1988).

The nean annual precipitation in Socorro is 9.35 inches (Anderholm 1987). Nearly half the
annual average precipitation occurs fromJuly to Septenber in scattered thunderstorns. These
storns, though generally brief, are sonetines intense and it is common for flash floods to
occur. Evapotranspiration is generally greater than precipitation and is greatest during May to
Cctober. Characteristically, however, there is a wide range of deviations in rates of
precipitation and evapotranspiration (Soil Conservation Service, 1988).

Wnds in the valley can be highly variable. Wnds are predom nantly northerly in w nter and
southerly in sumrer. Northerly winds are nore comon in the norning, and southerly w nds are
nore common in the afternoon. Average annual wind speed is 9 niles per hour. Wnds are
strongest in the spring, averaging about 12 mles per hour. Wnds of 20 to 40 nmiles per hour
commonly occur fromMarch to May. Wnds are lightest in the fall and winter, averagi ng about 8
m |l es per hour (Soil Conservation Service, 1988).

A tripod-nounted portable nmeteorol ogical station was established at the Cal Wst site by the



NVED Air Quality Bureau to collect weather data during Phase Il air sanpling activities. The
station included an anenoneter, wind vane and tenperature probe. Data recorded consisted of
nmonth, day, year, tinme, wind speed, w nd vector, wind direction, and tenperature and is
included in Appendix IIl, Air Sanpling Report, as part of the Renedial Investigation Report.

During the week of Septenber 23, 1991, when air sanpling activities were conducted at the Cal
West site, tenperature conditions varied froma low of 48 Fto a high of 86 F. Wnd conditions
during the sanpling period were light to noderate froma southerly direction at average speeds
of 5to 13 mles per hour.

SURFACE WATER HYDROLOGY

The Rio Grande is the najor surface water body in the region and is the only perennial stream
within fifteen mles of Cal West. It flows north south and is | ocated approximately two mles
east of Cal West. Nunerous epheneral arroyos drain the Lemtar Muntains and its associated
alluvial fans and contribute directly or indirectly to the R o G ande.

Two west-east trending epheneral arroyos are located within one-half nmle of the Cal Wst site.
The two arroyos are |located to the north and south of the Cal Wst facility fence, respectively.
The arroyos flowinto the Lemtar Ditch lateral and the Contra Acequia, both of which are
channelized irrigation ditches. These ditches eventually drain into the Rio Grande. No
surface water sanples were collected during the Rl field investigation since flow ng water was
not present in the nearby arroyos during field sanpling activities and no rivers are located in
the immediate vicinity of the Cal West site.

GEQLOGY

The Cal West site is located within the Socorro Basin portion of the Ro Gande Rift, a major
structural depression which extends fromcentral Colorado to northern Mexico. The site is
situated on the northwest margin of the Socorro Basin which slopes eastward fromthe Lenitar
Mountains to the Rio Grande fl oodpl ai n.

The site vicinity is underlain by basin-fill deposits consisting of unconsolidated to

sem -consol i dated sedinents of the Tertiary Santa Fe Group and Quaternary deposits. The
Quaternary deposits consist of alluvial fan, piednont slope, terrace, colluvium |andslide, and
fluvial materials. These deposits unconfornmably overlie the Santa Fe Group and are generally
less than 20 feet thick. The Santa Fe Goup varies abruptly vertically and laterally from
coarse congl onerates and gravels to sand, silt, and clay. Alluvial deposits of the Santa Fe
Goup are divided into the M ocene Popotosa Formati on and the Pliocene Sierra Ladrones
Formation. Underlying the Santa Fe Group are Tertiary Socorro vol cani cs, Mesozoi ¢ and Pal eozoic
rocks, and Precanbrian i gneous and netanorphic rocks, respectively.

Site-specific geol ogy was obtained from continuous core sanples collected during installation of

six on-site nonitoring wells and drilling of three soil borings during the Phase Il field
investigation. Core sanples fromeach boring showed simlar subsurface naterials at each
drilling location. A geologic cross section (Section A-A") showing the typical subsurface

l'ithol ogy, drawn northeast to southwest, is presented on Figures 3 and 4.

Cross Section A-A" illustrates that subsurface materials to approximately 30 to 40 feet bel ow
the ground surface consist of noderate to high perneability units of silty sands with | enses of
cl eaner sands and gravels. A unit of lowto noderately |ow perneability silty clay with mnor
sandy and clayey silts is present at the 30 to 40-foot depth. The silty clay unit is
approximately 10 to 15 feet thick and appears to be laterally continuous across the site.
Beneath the silty clay are units of high perneability gravels and poorly graded sands to a depth



of at least 120 feet.

G ound water was encountered in each well borehole at approximately 70 to 95 feet bel ow grade
within a unit of gravels with varying sand and silt contents. A lens of sandy silt was
encountered below the water table at Wll CAAW9 from approximately 88 to 94 feet bel ow grade
The sandy silt | ens was not encountered el sewhere on site, and the extent of this lens is
unknown.

SA LS

Surface soils in the vicinity of the Cal Wst site are mapped by the USDA Soil Conservation
Service (SCS) as the N ckel-Caliza association. Soils of this unit are deep, well-drained, very
gravelly sandy loans forned in gravelly alluviumderived fromrhyolitic tuff and lava. The SCS
rates the hazard potential for this mapping unit as noderate for water erosion and high for w nd
erosion. In general, these soils support shrub and grass vegetation characteristic of dryland
range

Surface soils encountered during soil sanpling activities at the Cal Wst site consisted
predomi nantly of brown gravelly and very gravelly sandy | oans associated with the Caliza soi
series. Soils were observed to be cal careous throughout the site and slightly indurated zones
of cal cium carbonate accunul ati on were observed in sone areas. The soil pH was approxi mately
8.0 in all soil horizons measured

HYDROGECQLOGY

The Santa Fe Group and Quaternary deposits conprise the nmajor water-bearing unit in the Socorro
Basin. This aquifer systemis divided into three hydrostratigraphic units: 1) the |ower
confined Popotosa aquifer; 2) the middl e Popotosa confining unit; and 3) the upper unconfined
shal | ow aqui f er

Popot osa Aqui fer and Popotosa Confining Unit

The Popot osa aquifer corresponds with the |ower fanglonerate facies of the Popotosa Formation
The | ower Popotosa is well indurated and densely fractured near fault zones. Because the

Popot osa aquifer is covered by a thick section of the Popotosa confining bed and the shal | ow
aqui fer in nost of the Socorro Basin, the hydraulic properties of the Popotosa aquifer are

not well known. The hydraulic conductivity of the |lower aquifer is highly variable depending on
the degree of cementation, volcanic alteration, sorting, and grain size distribution of the
deposi t.

The Popotosa confining unit corresponds to the playa deposits of the upper Popotosa Formation
The pl aya deposits consist of claystones, nudstones, siltstones, sandstones and congl onerates
The Popotosa confining unit probably has a | ow hydraulic conductivity because of the
fine-grained nature of the deposit.

Shal | ow Aqui f er

The upper shallow aquifer is conposed of the Sierra Ladrones Formati on and Quaternary deposits
The Sierra Ladrones aquifer is the nost inportant source of ground water in the region. Sierra
Ladrones deposits are conposed of fine to coarse-grai ned sandst ones and pebbl e congl onerate
interfingered with beds of mud, silt, and sand. The Quaternary deposits consist prinmarily

of congl onerates and sandstones. The thickness and extent of the shallow aquifer is estimated
to be greater than 1,000 feet thick in the Socorro Basin. No wells in the Socorro and La Jencia
Basi ns are known to be conpleted in zones deeper than the shall ow aquifer



Regi onal Ground Water G rcul ation

G ound water flow in the northwestern Socorro Basin is dom nated by two conponents: 1) an
eastward conponent of flow associated with nountain recharge areas, and 2) a southern conponent
of flow associated with the Rio Gande. Along the margins of the Socorro Basin, ground water in
the shallow aquifer flows toward the river valley and away from nountain recharge areas.

Wthin the inner-valley or floodplain of the Ro Gande, ground water flow is dom nated by the
river, conveyance channels, laterals, and drains in the irrigated part of the river valley.
These two-fl ow systens interact extensively. Gound water flowwithin the inner-valley is
generally parallel to the river at a gradient of approximately 0.001 (1 neter per Kkilometer).

Si t e Hydrogeol ogy

Information on the site hydrogeol ogy was obtained fromthe three preexisting nonitoring wells
(OWW 1, OWW2, and CWWV¥3) and the six new nonitoring wells installed during the Phase II
field investigation (CWW¥4 t hrough CAWV-9).

The depth to ground water beneath the Cal Wst site ranges from approximately 70 to 95 feet

bel ow grade. Sedinments encountered in the saturated zone consist predomi nantly of poorly graded
sands and gravels with varying sand and silt contents. Followi ng well construction the static
water level in the wells did not appear to change fromthe water |evels encountered during
drilling.

Al of the nonitoring wells were surveyed for top of casing el evations by the Bureau of

Recl amation (BOR) on Cctober 29, 1991. Stabilized water surface elevations for the nonitoring
wel I's were neasured on Cctober 28,1991 and April 14, 1992 (Table 2). Gound water surface
contours for the Cal West site for Cctober 28, 1991 and April 14, 1992 are shown on Figures 5
and 6, respectively. The Cctober 1991 contours indicate that shallow ground water beneath the
site flows predomnantly in a south-southwesterly direction at a gradient of approxi mately
0.0007 ft/ft. The April 1992 contours al so show a sout h-sout hwest groundwater flow direction at
a slightly flatter gradient of approximately 0.0005 ft/ft. Figures 5 and 6 both indicate that
ground water flowis nore southerly at the north end of the Cal Wst site. Measured water
surface el evations for Cctober 1991 were approximately 0.5 foot higher than April 1992



TABLE 2: WATER SURFACE ELEVATI ONS FOR CAL VEST MONI TORI NG VELLS MEASURED OCTCBER 1991 AND

APRI L 1992
MONI TORI NG TOP OF CASI NG WATER SURFACE ELEVATI ON
VELL (feet, msl) (feet, nsl)
10-28-91 4-14-92
CWAWY 1 4,711.901 4,616. 86 4,616. 27
CWAN 2 4, 688. 804 4,617.12 4,616. 59
CWN 3 4,702. 366 4,616.59 4,616. 19
CWWN 4 4, 688. 690 4,617.25 4,616. 63
CWWAN 5 4,700. 628 4,616. 94 4,616. 50
CWWN 6 4, 697. 669 4,617.00 4,616. 45
QWY 7 4,703.775 4,616. 77 4,616. 27
CWWN 8 4,699. 130 4,616. 81 4,616. 28
CWAWY 9 4,716. 212 4,616. 55 4,616. 11

DEMOGRAPHY AND SURROUNDI NG LAND USE

The area surrounding the Cal West site is rural and sparsely popul ated. Lemtar is the cl osest
village and has an estimated popul ati on of 250 to 400 persons. The nearest residences to the
site are located approximately 1,000 feet to the northeast and to the southeast in Lemtar
across Interstate 25. At least three households are | ocated approxi mately 1,100 to 1,300 feet
south of the fenced area and are the nearest residences south of the site

Private lands in the imediate vicinity of the site are not irrigated; however, the inner valley
of the RRo Grande | ocated imedi ately east of 1-25 is primarily agricultural. US Bureau of Land
Managenent (BLM property is located west and north of the Cal West property and is classified
as grazing rangel and.

ECOLOGY

The area surrounding the site is narginal habitat for open |land and rangel and wildlife. The US
Soi|l Conservation Service (SCS) ranks soils in the area as fair to poor potential wildlife

habi tat (SCS, 1988). The area historically has been overgrazed by cattle. Both the tenperature
regine and rainfall distribution favor warm season perennial plants in this area. The Cal Wst
site and vicinity is dom nated by drought-tol erant perennial and annual grasses, forbs, and
woody species. The expected resident wildlife in the vicinity of the site are small mammal s and
reptiles, birds of prey, and snall to medi um sized birds

NATURE AND EXTENT OF CONTAM NATI ON

In October 1990, the Environnental Protection Agency (EPA) and the New Mexi co Environnent
Department (NMED) began the renedial investigation (RI) at the Cal Wst Mtals site to



characterize environnental conditions, hazardous substances, pollutants, and contam nant
mgration pathways. The initial investigation (Phase |I) was conducted to identify other
(besi des known | ead contami nation) potential contam nants at the site

Specifically, the Phase | investigation was used to determne if organic contam nants were al so
present at the site in order to focus the conprehensive Phase Il investigation and fully
characterize the nature and extent of contami nation. Wrk performed during the Phase | RI/FS

i ncluded sanpling and analysis of on-site battery waste piles, soils, and three site wells. The
Phase Il field investigation consisted of surface soil sanpling, trenching, air sanpling
installation of nonitoring wells, residential and nonitor well sanpling, a field portable X-ray
fl uorescence (FPXRF) survey, and depth soil sanpling. Field activities for the Phase
investigation were conducted on Cctober 24, 1990, and Phase Il was conducted from Septenber 16
1991 through Cctober 30, 1991

A summary and di scussion of the analytical results obtained fromsanples collected at the Ca

West Metals site during the Phase | and Phase Il field investigations are presented in this
docunent. Concentration for the Target Conpound List (TCL) of organic conpounds are reported in
m crograns per Kkilograms, ug/kg, or parts per billion (ppb). Concentrations for the Target

Analyite List (TAL) of inorganic conmpounds are reported in mlligrans per kilograns, ng/kg, or
parts per mllion (ppm). Tables provided in this section include chem cal concentrations of al
conpounds anal yzed and includes qualifier letters.

No vol atile organic conpounds were detected in the sanples collected during Phase | and

therefore they were not analyzed for during Phase Il. Volatile test results are presented in
Table 3. No cyanide was detected in any of the sanples collected during Phase | and was not
anal yzed for in Phase Il. Soil sanples collected during Phase | were al so anal yzed for

pesticides. Pol ychlorinated bi phenyls (PCBs) were the only conpounds detected in the pesticides
anal ysis. PCBs detected were at concentrati ons bel ow the Toxi ¢ Substances Control Act
residential cleanup level of 1 ppm 40 CFR Part 761, and therefore were not targeted in sanples
collected during the Phase Il investigation. Pesticides test results fromPhase | are presented
in Table 4.

Background Data Summary

Background soil and surface sedi nent sanples were collected during the Phase Il field
investigations. TAL test results for the background sanples are presented in Table 5

Background concentrations for the chemcals of concern (COC) identified for the Cal Wst site in
the Renmedi al |Investigation Report were:

For the soil sanples at the surface (0O to 6 inches depth): lead 49.2 ppm arsenic 1.2 ppm
cadmi um .41 ppm mnercury .10 ppm nickel 13.8 ppm and silver 1.3 ppm Soil at a depth of 6 to
12 inches bel ow ground surface: lead 15.2 ppm arsenic 1.2 ppm cadnmium.47 ppm nercury .10
ppm nickel 12.1 ppm and silver 1.2 ppm



TABLE 5: SO L AND SEDI MENT BACKGROUND TAL TEST RESULTS (ng/kg or ppm

CLP No. MFRO12 MFRO13 MFRO14 MFRO24
Site No. XRFAL-0 XRFA1-9 XRFA1- 18 SS10. 5A
Locati on Backgr ound Backgr ound Backgr ound Dr ai nage
Al um num 10800. 00 9650. 00 11500. 00 6630. 00
Ant i nony 5.90 UR 6.30 BR 6.00 BR 2.60 UR
Arsenic 1.20 BJ 1.20 BJ 1.60 BJ 1.20 BJ
Bari um 186. 00 191. 00 198. 00 198. 00
Beryl |ium .79 B .87 B 1.00 B .29 B
Cadmi um .41 U .47 B .41 U .46 BJ
Cal ci um 13300. 00 25300. 00 27900. 00 8590. 00
Chrom um 10. 40 8.00 9.70 8.10
Cobal t 7.80 B 7.30 B 8.00 B 7.00 B
Copper 17.00 15. 30 16. 50 20. 60
Iron 18900. 00 18500. 00 22900. 00 17700. 00
Lead 49. 20 15.20 J 10.30 J 31.20
Magnesi um 5370. 00 4670. 00 5230. 00 3430. 00
Manganese 481. 00 427.00 456. 00 668. 00
Mer cury .10 U .10 U .10 U .10 U
N ckel 13. 80 12.10 13. 70 10. 10
Pot assi um 3020.00 J 2490.00 J 2720.00 J 1940.00 J
Sel eni um .82 W .83 W .82 W .40 W
Si |l ver 1.30 B 1.20 B 1.00 U .40 U
Sodi um 200.00 B 219.00 B 252.00 B 264.00 B
Thal I i um .61 W .62 U .62 W 1.00 W
Vanadi um 20. 90 20. 90 28.00 25.40
Zinc 73.80 63. 60 72.80 66. 50

Soil at a depth of 12 to 24 inches bel ow ground surface: |lead 10.3 ppm arsenic 1.60 ppm
cadm um . 41 ppm mercury .10 ppm nickel 13.7 ppm and silver 1.0 ppm

Background concentrations for the COCs in the sedi ment sanples were: lead 31.2 ppm arsenic 1.2
ppm cadm um .46 ppm mercury .10 ppm nickel 10.1 ppm and silver .40 ppm



Cont am nant Waste Source Sanpl es

Based on test results fromthe sanples collected during the Phase | and Phase Il field

i nvestigations, hazardous substance contam nant sources at the Cal West site include the broken
battery waste piles, dried sludge waste sedinents, and sedinment naterials fromthe evaporation
ponds. Conpounds detected in the sanples collected fromthe battery piles were those

conmpounds which are typically associated with battery recycling and recovery operations.
Sem vol atil e organi ¢ conpounds detected were predom nately pol ynucl ear aronati ¢ hydrocarbons
(PAHs) which are associated with plastics and rubber products. As expected, the major

contam nant of concern found at the site was | ead and at |ower concentrations, other netals
typically found with | ead processing operations.

Inorganic test results fromthe broken battery piles and the concrete pad sludge sedi nents show
concentrations of the COCs as follows: |ead 836,000 ppm antinony 1160 ppm arsenic 240 ppn
cadmium 14.5 ppm nmercury .34 ppm nickel 38.7 ppm and silver 5.0 ppm TAL test results are
presented in Table 6.

Concentrations for the sem-volatile COCs were: 2-nethyl naphthal ene 6,600 ppb; acenapht hene
17,000 ppb; fluorene 4,700 ppb; anthracene 3,600 ppb; pyrene 12,000 ppb; benzo(a)anthracene
4,800 ppb; chrysene 3,500 ppb; benzo(b)fl ouranthene 4, 700 ppb; benzo(k)fluoranthene 1,100 J ppb
benzo(a) pyrene 2,800 ppb; indeno(1l, 2, 3-cd)pyrene 970 ppb; and benzo(g, h,i)perylene 1,200 ppb
Sem -volatile test results are presented in Tables 7. Al of these constitute hazardous

subst ances as defined at CERCLA Section 101(14), 42 U S.C. 9601(14), and further defined at 40
CFR 302. 4.

Pond sedi nent sanples collected fromthe two evaporati on ponds indicated high concentrations of
contami nants present at the surface. Depth sanples collected do not indicate contam nant
mgration with depth. H gh contam nant concentrati ons were not found deeper than 3 feet bel ow
ground surface. Sedinment sanples fromthe |ined pond are considered source waste naterials
since battery sludge waste and processing liquids with lead fines were disposed of in this pond
Sorme waste nmaterials may have been disposed of in the unlined pond based on the high
concentrations of contam nants found. |norganic concentrations of the COCs found in the pond
sedi nents were: |ead 421,000 ppm antinony 581 ppm arsenic 250.3 ppm cadm um 18. 4

ppm nercury 1.8 ppm nickel 32.7 ppm and silver 9.8 ppm TAL test results are presented in
Table 8. These inorganics constitute hazardous substances as defined at CERCLA Section 101(14),
42 U S.C. 9601(14), and further defined at 40 CFR 302.4

No sem -vol atile contam nants of concern were detected in the pond sedi nment sanples. This would
indicate that the sem -volatile contam nants are bound in the hard rubber and plastic
hydrocarbon materials. Semi-volatile test results for the pond sedinents are presented in

Table 9

Soi|l and Drai nage Sedi nent Sanpl es

No organic contam nants were detected in the soil sanples analyzed, not even the sem -volatile
(PAHs) conmpounds found in the battery waste piles. This would further indicate that the PAHs in
the source waste nmaterials are not |eaching and are bound to the plastics and hard rubber
fractions of the source waste. Soil senmi-volatile test results are presented in Table 10

TAL inorganic and lead only test results for the soil sanples collected are presented in Tabl es
11 through 14. The hi gher concentrations of contam nants were found in sanples collected that
visually contained battery waste material. Soil sanples collected included surface (6 inches or
| ess), shallow (not nore than 3 feet), and depth (greater than 3 feet) sanples



Concentrations for the surface soils inorganic COCs were: |ead 7690 ppm antinony 101 ppm
arseni c 32 ppm cadmum4.1 ppm nmercury .11 ppm nickel 13.4 ppm and silver 2.1 ppm Trench
excavations were conducted in the southwest bermarea to a depth of approximately five (5) feet
bel ow natural ground surface. TAL concentrations for the COC found in the site trenches

were: |lead 51,100 ppm arsenic 704 ppm cadmum 15.2 ppm nercury .11 ppm nickel 74.7 ppm and
silver 1.2 ppm

Sedi nent sanples were collected fromthe north and south drai nage areas. Sanples collected were
anal yzed for TAL inorganic conpounds, results are presented in Table 15. Maxi mum concentrations
for the COCs found in the drai nage sedinents sanples were: lead 1,550 ppm arsenic 15.7 ppm
cadmium . 98 ppm nercury .10 ppm nickel 17.5 ppm and silver 1.5 ppm Contam nant mgration
off-site through the drainage pathways is to be expected since source waste naterials are
located in open areas at the site and no drainage controls or contai nment neasures are being
used.



TABLE 10 SO L SEM - VOLATI LE TEST RESULTS (ug/kg or ppm

CLP No. FK883 FK884 FK887 FK888

Site CB- 7 CVB- 6 CWB- 3 CB- 4

Locati on Sur f ace Sur f ace Soi |l P. Surf ace
Phenol 680. U 670. U 670. U 670. U
bi s(2- Chl or oet hyl ) Et her 680. U 670. U 670. U 670. U
2- Chl or ophenol 680. U 670. U 670. U 670. U
1, 3 Dichl orobenzene 680. U 670. U 670. U 670. U
1, 4- D chl or obenzene 680. U 670. U 670. U 670. U
Benzyl Al cohol 680. U 670. U 670. U 670. U
1, 2- Di chl or obenzene 680. U 670. U 670. U 670. U
2- Met hyl phenol 680. U 670. U 670. U 670. U
Bi s(2- Chl or oi sopropyl ) Et her 680. U 670. U 670. U 670. U
4- Met hyl phenol 680. U 670. U 670. U 670. U
N-Ni troso-di - n- propyl am ne 680. U 670. U 670. U 670. U
Hexachl or oet hane 680. U 670. U 670. U 670. U
N trobenzene 680. U 670. U 670. U 670. U
| sophor one 680. U 670. U 670. U 670. U
2-Ni trophenol 680. U 670. U 670. U 670. U
2, 4- D net hyl phenol 680. U 670. U 670. U 670. U
Benzoic Acid 3300. U 3300. U 3200. U 3300. U
bi s(2- Chl or oet hoxy) net hane 680. U 670. U 670. U 670. U
2, 4- Di chl or ophenol 680. U 670. U 670. U 670. U
1,2, 4-Trichl orobenzene 680. U 670. U 670. U 670. U
Napht hal ene 680. U 670. U 670. U 670. U
4- Chl oroani |l i ne 680. U 670. U 670. U 670. U
Hexachl or obut adi ene 680. U 670. U 670. U 670. U
4- Chl or o- 3- net hyl phenol 680. U 670. U 670. U 670. U
2- Met hyl napht hal ene 680. U 670. U 670. U 670. U
Hexachl or ocycl opent adi ene 680. U 670. U 670. U 670. U
2,4, 6-Trichl orophenol 680. U 670. U 670. U 670. U
2,4,5-Trichl or ophenol 3300. U 3300. U 3200. U 3300. U
2- Chl or onapht hal ene 680. U 670. U 670. U 670. U
2-Ni troaniline 3300. U 3300. U 3200. U 3300. U
Di met hyl pht hal at e 680. U 670. U 670. U 670. U
Acenapht hyl ene 680. U 670. U 670. U 670. U
2,6-Dinitrotol uene 680. U 670. U 670. U 670. U
3-N troaniline 3300. U 3300. U 3200. U 3300. U
Acenapht hene 680. U 670. U 670. U 670. U
2, 4- Di ni trophenol 3300. U 3300. U 3200. U 3300. U
4- N trophenol 3300. U 3300. U 3200. U 3300. U
Di benzof uran 680. U 670. U 670. U 670. U
2,4-Dinitrotol uene 680. U 670. U 670. U 670. U
Di et hyl pht hal ate 680. U 670. U 670. U 670. U
4- Chl or ophenyl - phenyl et her 680. U 670. U 670. U 670. U
Fl uor ene 680. U 670. U 670. U 670. U
4-N troaniline 3300. U 3300. U 3200. U 3300. U
4, 6-Di ni tro-2-net hyl phenol 3300. U 3300. U 3200. U 3300. U
N- N t r osodi phenyl am ne (1) 680. U 670. U 670. U 670. U
4- Br onophenyl - phenyl et her 680. U 670. U 670. U 670. U
Hexachl or obenzene 680. U 670. U 670. U 670. U
Pent achl or ophenol 3300. U 3300. U 3200. U 3300. U



Phenant hr ene
Ant hr acene

Di - n-butyl pht hal ate

FI uor ant hene

Pyrene

But yl benzyl pht hal ate
3, 3' - Di chl or obenzi di ne
Benzo( a) ant hr acene
Chrysene

bi s(2- Et hyl hexyl ) pht hal ate
Di - n-octyl pht hal ate
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo( a) pyr ene

I ndeno( 1, 2, 3- cd) pyrene
Di benz(a, h) ant hracene
Benzo(g, h, i) peryl ene

680.
680.
680.
680.
680.
680.
1400.
680.
680.
680.
680.
680.
680.
680.
680.
680.
680.

ccccccccccccccccc

670.
670.
670.
670.
670.
670.
1300.
670.
670.
670.
670.
670.
670.
670.
670.
670.
670.

cCcCccccccccccccccc

670.
670.
670.
670.
670.
670.
1300.
670.
670.
1700.
1800.
670.
670.
670.
670.
670.
670.

ccCccccccc

cCccccc

670.
670.
670.
670.
670.
670.
1300
670.
670.
510.
670.
670.
670.
670.
670.
670.
670.

LECcCcCcccccc

ccccccc



CLP No
Site No
Locati on

Al um num
Ant i nony
BR
Arsenic
Bari um
Beryl |ium
Cadm um
Cal ci um
Chr om um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N cke

Pot assi um
Sel eni um
U Silver
Sodi um
Thal I'i um
Vanadi um
Zinc

CLP No
Site No
Locati on

Al um num
Ant i nony
Arsenic
Bari um
Beryl |ium
Cadm um
Cal ci um
Chr om um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N cke

Pot assi um
Sel eni um
Silver

MFROO1
XRFB7-0
Gid Surf

9390. 00
7.50

2.60
185. 00
.78

.51
12900. 00
9.40
7.90

28. 40
22300. 00
45. 60
4640. 00
561. 00
.10
12.50
2210. 00
.81

1

208. 00

. 60
24.10
81. 20

MFRO17
XRFF10-0
Gid Surf

9630. 00
7.70
4.30

178. 00

. 83

.70
20200. 00
8.70
7.10
17.80
19500. 00
383. 00
4460. 00
442.00
.11

12. 20
2600. 00
. 84

1.70

TABLE 11:

MFRO02
XRFH15- 0
Gid Surf

11100. 00
BR 10. 00

189. 00

13600. 00
11.60

21.00

19700. 00

J 2080. 00
5130. 00

501. 00

13.30
3330. 00
u .81

B 189. 00
u . 61
22.80
82.50

MFRO11
XRFJ12-9
Gid 9" D

7200. 00
BR 19. 40

293. 00
17600. 00

19.50

15200. 00

J 7150. 00
4080. 00

984. 00

u .11
11.50

J 2240. 00

SO L TAL TEST RESULTS (ng/ kg or ppm

BR

MFRO03
XRFJ17-0
Gid Surf

9070. 00
6.70

2.20
179. 00
.71

.41
13100. 00
7.70
7.20
18. 80
18500. 00
264. 00
4850. 00
491. 00
.10

10. 80
2580. 00
.81
1.30
247.00
.61

18. 00
81.70

MFRO15
XRFF10-9
Gid 9"

8680. 00

166. 00
.75

.43
22200. 00

13.50
16400. 00
26. 80
4200. 00
551. 00
.10
11.20
2250. 00
. 86

BR

CUJUJE‘—'

BR

MFROO4
XRFJ20-0

12200
9

191.

Gid Surf

00
40

.70

00

.90
77

14200
12

21.
24800
301.
5430
556

00
20

. 80

70
00
00
00
00

.10

13
3200

40
00

.81

339

. 80

00

.61

26
89

50
60

T @



Sodi um
Thal I'i um
Vanadi um
Zinc

CLP No.
Site No
Locati on
Sur f

Al um num
Ant i nony
Arsenic
Bari um
Beryl |ium
Cadm um
Cal ci um
Chr om um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N cke

Pot assi um
Sel eni um
UR Sil ver
.87 W
Sodi um
Thal I'i um
Vanadi um
Zinc

Cyani de

232.

. 63
21.
70.

00

90
60

MFK485
CVB- 3
Soil Pile

9050.
49,
32.

216.

. 38

.50

16400.

12.
.30
28.
20100.
7690.
4050.
557.

. 08

12.
2670.
. 40

948.

. 40
20.
92.
. 00

00
80
00
00

00
20

50
00
00
00
00

40
00

00

70
80

UR

.99

242.00 B

80
40

MFK486
OB- 4

Soi

10000
101.
31
288
.41
.10
17700
38
.00
51
23200
7140.
8670
480.

. 09

16.
2700
. 40

238

. 40
24.
188
.00

.96 B
17
87

Sur f

00
00
30
00

00
20

70
00
00
00
00

50
00

00

40
00

UR

.89 W

216.00 B
.64 U

19.
57.

60
40

MFK481

CQB-

Soi |

9790.

171.

7

Sur f

00

.10
.30

00

.39
.61

18100.
10.

13.
22800.
72.
4520.
438.

00
30

. 20

50
00
40
00
00

.10

11.
3090.

50
00

.41

141.

00

.41

22.
71.

70
40

.00

(&

MFK482
COB- 6

Soi

7970
48
21.

141.
.34

. 56
14600
10

. 20
17
21200
2850
4090.
417.
.09

12.
2040
.35

193.

.35
23
72
. 00

00
10
00
00

00
90

30
00
00
00
00

80
00

00

10
70

(&N

C



G ound Water Sanpl es

G ound water sanpling was conducted during Phase | and Phase Il of the Rl field investigation to
determine if a rel ease of hazardous substances to ground water has occurred fromsite waste
sources. Gound water sanples were collected frompreexisting nonitoring well (CAANM2) and the
two site supply wells (CWBW1 and CWBW 2) during the Phase | investigation in Cctober 1990.

G ound water sanpling for the Phase Il investigation was conducted in Cctober 1991 and consi sted
of sanpling six newy constructed wells (CWA¥4 through CWMWV9), three preexisting nonitoring
well's, and six donmestic wells in the site vicinity. Monitoring well and dormestic well |ocations

are shown on Figures 7 and 8, respectively.

Al ground water sanples collected during the Phase | and Phase Il investigations were anal yzed
for TAL netals by a Contract Laboratory Program (CLP) |aboratory. Only unfiltered sanples were
targeted for the donmestic wells and for wells sanpled during the Phase | investigation. Both

filtered and unfiltered sanples were targeted for nonitoring wells sanpled during the Phase |
investigation. The ground water analytical netal results for the Cal West nonitoring wells are
sumari zed in Table 16, and for the donestic and site supply wells in Table 17. Analytica
results fromsanpling events prior to the Rl are also included in Tables 16 and 17

The TAL anal ytical results indicate that there has not been a rel ease of hazardous substance
netal contam nants fromsite waste sources to the ground water beneath the Cal West site. The
primary contam nant of concern detected in site waste sources is |lead. The Tucker donestic well
is considered to represent background water quality upgradi ent of the Cal Wst site, and

anal ysis of ground water fromthe Tucker well showed non-detectable |ead | evels (<0.002ppm.
Monitoring well CAWM4, which is |located upgradient of all site waste sources, showed a ground
water |lead level of only 0.004 ppm Lead levels detected in filtered sanples fromother newy
constructed nonitoring wells, including those i medi ately downgradi ent of site waste sources
(OWW5, CWW7, and CWAWV9), are simlar to those of the Tucker well and CWMNW 4. Additionally,
lead | evels detected in all sanples collected fromnewy constructed nonitoring wells do not
exceed the New Mexico ground water standard of 0.05 ppmor the EPA action level of 0.015

ppm (40 CFR 141 Subpart 1).

Phase Il analysis of unfiltered sanples frompreexisting nonitoring wells CAWNM1, CAW2, and
CWWWY 3 showed slightly elevated | ead | evels of 0.090, 0.043, and 0.035 ppm respectively.
Filtered samples fromthese wells all showed |ead | evels of |ess than 0.008 ppm The el evated
lead | evels detected in the unfiltered sanples are a result of the high anobunts of sedi nent
encountered during sanpling of these wells, and are not indicative of a release of lead to
ground water beneath the site. Background soil and sedinent sanples collected during the Phase
Il investigation indicate that lead is naturally occurring in the site vicinity at
concentrations of approxinmately 10 to 15 ppm Well CWAM1 was not conpleted with a grave

pack to prevent sedinents fromentering the well screen, and reportedly none of the preexisting
wel l's were properly devel oped follow ng construction to renove sedinents. The unfiltered sanple
fromwell CAWW9 showed a slightly elevated | ead concentration at the action level of 0.015 ppm
whi ch may al so be due to a higher sedinent concentrati on conpared to other new y constructed
nonitoring wells. The unfiltered sanple fromwell CAWW9 showed a | ead concentrati on bel ow the
detection limt of 0.002 ppm

Lead concentrations detected in ground water sanples collected fromthe donestic wells ranged
from nondetected (<0.002 ppnm) to 0.006 ppm which are well bel ow New Mexi co (New Mexi co Water
Quality Act, Chapter 326) and EPA ground water standards (Cean Water Act, U S C 1251 et.
seq.). The closest donestic wells down-gradient of the site, the Qutierrez and Jaramllo wells,
showed nondect abl e | ead concentrations

O her netals detected in concentrations exceedi ng New Mexi co or EPA ground water standards



during the RI field investigation include alum num barium iron, and nanganese which are

hazar dous substances as defined at CERCLA Section 101(14), 42 U S.C 9601(14), and further
defined at 40 CFR 302.4. Al um num concentrati ons exceeded New Mexi co aesthetic and EPA aesthetic
water quality standards of 5.0 and 0.2 ppm respectively, in unfiltered sanples collected from
monitoring wells CWW1, CANANM2, CAMWM3, CWANV 8, and CWWAM 9. Barium concentrations exceeded the
New Mexi co (New Mexico Water Quality Act, Chapter 326) of 1.0 ppmand EPA's MCL (40 CFR 141 and
142) of 2.0 ppmin unfiltered sanples fromnmonitoring wells CWA¥1 (12.0 ppn), CWAW2 (2.49
ppm, COAN3 (11.3 ppm, and CWW9 (1.24 ppn). None of the filtered sanpl es exceeded ground
wat er standards for alum numor barium The Tucker donestic well, |ocated approxi mately 2,000
feet north of the site, showed nmetal concentrations sinilar to those detected in filtered
nonitoring well sanples.

Concentrations of iron and manganese were found to be el evated above New Mexi co's aesthetic
ground water standards in both filtered and unfiltered sanples fromalnost all site nonitoring
wel I's and nost donestic wells sanpl ed. The New Mexico ground water standards for iron and
manganese are 1.0 ppmand 0.2 ppm respectively. The EPA MCLs (40 CFR 143) for iron and
manganese are 0.3 ppmand 0.05 ppm respectively. [Iron concentrations in donestic well and
filtered nonitoring well sanples ranged fromless than 0.011 ppmto 0.765 ppm Manganese
concentrations detected in donestic well and filtered nonitoring well sanples ranged from 0. 104
ppmto 1.47 ppm El evated iron and nanganese | evels appear to represent background water
quality in the vicinity of the Cal Wst site, based on analytical results fromall of the
dorestic wells sanpled, including those both upgradi ent (Tucker well) and downgradient (Cutierez
and Jaramllo wells) of the site.

G ound water sanples collected during the Phase | investigation and fromwells CAMW5, CWAW7,
and the Tucker well during the Phase Il investigation were additionally analyzed for TAL organic
conmpounds using a CLP | aboratory. The analytical results did not indicate the presence of
volatile or semvolatile organic conpounds in ground water beneath the Cal West site.

The anal ytical results showed trace concentrati ons of sone semivolatile conpounds. However

t hese conpounds were al so associated with the | aboratory bl anks.

G ound water sanples collected during the Phase Il investigation fromnonitoring wells and
dormestic wells were additionally anal yzed for general water quality paraneters at the Bureau of
Recl amation Laboratory in Al anbsa, Colorado. The results of the general water quality anal yses
are summari zed in Table 18. The analytical results show that ground water in the vicinity

of the Cal West site is generally high in total dissolved solids (TDS) and of relatively poor
quality. Al sanples anal yzed exceeded EPA's (40 CFR 143) water quality standard of 500 ppm for
TDS. TDS concentrations in on-site nonitoring wells ranged from702 to 1,370 ppm and were
general ly higher than TDS concentrations in donestic wells, with the exception of the Bailey
wel |l sanple (1,520 ppn). Analytical results also indicate that ground water in the site vicinity
contains elevated levels of sulfate. Sulfate concentrations exceeded EPA's (40 CFR 143) water
quality standard of 250 ppmin nost nonitoring well sanples and also in the Bailey well sanple
(593 ppn). The slightly higher sulfate and TDS concentrations detected in nonitoring well
sanples may be related to the higher quantity of sedinents encountered in these wells

An elevated nitrate concentration of 64.88 ppmwas detected in the ground water sanple collected
fromnonitoring well CAMNV8, which exceeds the New Mexi co standard and EPA MCL (40 CFR 141 and
142) for nitrate of 10 ppm Elevated nitrate levels were not detected in any other nonitoring or
dormestic well sanpled. Cal West's septic systemnay be the source of elevated nitrate at well
CWWV 8.

Air Sanpl es



A total of twenty two (22) air sanples were anal yzed for total suspended particles (TSP) and
twel ve (12) for selected semvolatile conpounds (PAHs). Twelve (12) netals, including |ead, were
anal yzed with the TSP sanples. Lead test results are summarized in Table 19. Air sanples were
anal yzed for the followi ng contam nants which are hazardous substances as defined at CERCLA
Section 101(14), 42 U.S.C. 9601 (14), and further defined at 40 CFR 302. 4:

METALS METALS PAH PAH

Lead N ckel Napht hal ene I ndeno( 1, 2, 3) pyrene
Cadm um Sel eni um Acenapht hene Acenapht hyl ene

Chr om um Arsenic Phenant hr ene Fl uor ant hene

Mer cury Iron Pyrene Ant hr acene

Silver Manganese Chrysene Benzo( a) Ant hr acene
Copper Zinc Benzo(a) pyr ene Benzo( b) Ant hr acene

Benzo(g, h, i) peryl ene

Air sanpling results (based on sanpling conditions encountered) indicate that semvolatile
conpounds do not appear to present a potential to be emitted in significant concentrations from
source waste piles in the fromof w nd blow particulates or soil/dust particles. The presence
of lead was detected in nost air sanples collected during the R activities. However, in one
sanpl e, the | ead concentrati on detected was above the National Anbient Air Quality Standard
(NAAQS) of 1.5 micro-grans per cubic meter (ug/ni3]) of air (40 CFR 50.12). Air sanpling
results indicate that there is a potential for |ead-contam nated soil/dust to mgrate off-site
particularly when conducting activities that disturb site soils and source waste piles

EXTENT OF CONTAM NATI ON
Source Waste

The source waste materials at the Cal Wst site are confined to specific locations within the
fenced area. The broken battery piles and dried sludge sedinents are | ocated adjacent (west) to
the old cotton gin building on a concrete surface slab. Additional broken battery waste
materials are stored inside the cotton gin building. The other source waste naterials are
sedinents located in the evaporation ponds. The source waste naterials cover a surface area of
approxi mately 6,700 square feet (ft[2]). It is estinmated that approximately 2,700 cubic yards
(yd[3]) of source waste nmaterial will be renediated at the Cal Wst site. These materials
include the broken battery waste piles, dried sludge waste sedinents, and the evaporation pond
sedi ment s.

Soil s and Sedi nents

Based on the R investigations, soil contamnation at the site is predom nately found at the
surface (depth of 6 inches or less). H gh (above 500 ng/kg) lead levels were found at a depth
of 12 inches (average of 9 inches) at only four sanpled |ocation and at a depth of 24 inches
(average of 18 inches) at two locations. Lead contam nation above the cleanup | evel of 640
ng/ kg(ppn) is found at the Cal West site on approximately 8.0 acres. At trench | ocations, high
lead | evel s were found in sanples collected at the surface and at depths of 2.0 and 2.5 feet.
Al t hough indications of buried waste naterials were not found, there were isol ated pockets of
source wastes (broken battery pieces) resulting fromsite grading activities and di sposa

of household wastes. It is estimated that approximately 12,000 yd[3] of contam nated site soils
will be renediated. Site soils include surface soils, drainage sedinents, trenched areas, and
the soil pile located west of the |ined evaporati on pond

G ound Water



G ound water sanples collected fromthe newy constructed site nonitoring well and the
residential wells do not indicate a rel ease of hazardous substances, pollutants, or contam nants
associated with the Cal Wst site to the ground water. Furthernore, depth sanples collected at
the two evaporation ponds and adjacent to the sludge waste sedinents (concrete pad) do not
indicate that | ead or other hazardous substances, pollutants, or contam nants have mgrated with
dept h.

CONTAM NANT FATE AND TRANSPORT
Factors Affecting Contam nant Mgration

The fate and transport of contami nants froma source are dependent upon the physical and

chem cal properties of the waste constituents and the characteristics of the environnenta
nmedi a. The physio-chem cal properties of solubility and sorption potential deal with reactions
of the contam nants and the surroundi ng environnental nedia.

The chemi cal and biol ogical transformati on processes deal w th chem cal conversion fromone form
to another or degradation of the chem cal by the surroundi ng environnent.

The followi ng chem cals of concern (COCs) have been identified for the Cal Wst Mtals site:

| ead, antinony, arsenic, cadm um nercury, nickel, silver, and pol ynucl ear aromatic hydrocarbons
(PAHs). Al of these chemicals constitute hazardous substances as defined at CERCLA Section
101(14), 42 U S.C 9601(14), and further defined at 40 CFR 302.4. The general properties for

t hese conpounds are di scussed bel ow

The PAHs are characterized by very low solubilities, |ow vapor pressures and Henry's Law
Constants, and high partition coefficient (Koc]) values. This indicates that the predom nant
transport mechani smfor PAH conpounds is through adsorption to organic carbon in soils. PAHs
may be transported in an aqueous nedi a but because of their very low solubilities they do not
dissolve in water but exist in a particulate state.

Inorganic fate and transport depends on many conditions found in the environnent. Precipitation
of inorganics onto soil or dissolution of inorganics into the ground water depends greatly upon
the oxidation states of the inorganics and the pH of the environnent. Dissolution of inorganics
into water generally occurs when either a low pH (<4) or a high pH (>10) exists. Inorganics
generally precipitate with noderate pH levels. This precipitation causes the inorganics to
either be held to soil through adsorption or to formcolloidal particles which continue to flow
with the aqueous environnment. In ground water these colloidal particles tend to nove sl ower
than the water velocity or becone trapped in the soil pores due to the size of the particles. In
surface water, the colloidal particles will generally nove with the water velocity as suspended
particles. [Inorganics which do not precipitate in the water exist as ions and nove with the
sane velocity and direction as the water.

Potential Routes of Mgration

The source waste materials and pond sedinents contain potentially |eachable inorganic

contam nants which can migrate to off-site locations. This is indicated fromthe results of the
Rl field investigation that show contam nants in drai nage sedi nents and surface soil sanples.
Contaminant mgration is occurring fromthe site in sediments through surface water runoff and
through air in the formof wnd blown particle/dust. Sedinment sanples collected fromthe

dr ai nage pat hways show hi gh i norganic |evels consist with conmpounds found in the source waste
materials. A r sanples collected detected | ead, and in one sanple, the | ead concentration
exceeded NAAQS level. This would indicate that under high wind conditions and/or disturbance of
source wastes nmaterials, contam nants could mgrate through wind blown particles/dust. In



addition, high lead levels were found in off-site surface soils in the predom nate downw nd
location (north of fence area).

Sem vol atil e (PAHs) organic conpounds were only detected in the source waste materials. No
sem vol atile contam nants were detected in the surface soils, on- or off-site, or the air

sanpl es collected during the Rl field investigations. These findings indicate that the
semi vol atil e conpounds are bound in the broken battery materials which include plastics and hard
r ubber .

The ground water table at the site is |ocated approxi mately 80 feet bel ow ground surface. Site
soils are naturally alkaline with a pH of 8.0, even at depth, and therefore have strong sorptive
and | ow | eachability characteristics. Precipitation at the site is low (less than 10 inches per
year) and a high rate of evaporation exists. These factors would indicate a |ow potential for

i norgani c conpounds to migrate to the ground water. No ground water contam nati on associ at ed
with Cal West site contamnants is indicated fromground water sanples collected. |In addition
no indication of contamnant migration with depth was found in the soil sanples collected
fromthe two evaporation ponds and adjacent to the sludge waste sedinents (concrete pad).

Cont ami nant Persi stence of inorganic contam nants will be discussed using the conpounds
identified as contam nants of concern at the Cal West site. These contaninants include |ead,
anti nony, arsenic, cadmum nercury, nickel, and silver. The inorganic contam nants identified
at the site have their own relative toxicity and persistence values. Inorganics are not

bi odegr adabl e but m crobiological activity may increase the nobility of sone netals.

Inorganics will either be permanently bound by precipitation, ion exchange, or adsorption or
wi Il nove in an aqueous environnent.

Lead is strongly adsorbed to soil particles, and very little is transported into surface water
or ground water (EPA, 1986a, as pointed in Technical Resources, Inc. (TR), 1988). In surface
water, |lead has a tendency to forml ow sol ubl e conpounds with anions in the water. The

undi ssolved formis carried in the waters by colloidal particles in the water (TR, 1988).

Arsenic is extremely nobile in aquatic systens. Sorption onto clays, iron oxides, and organic
materials in sedinents is an inportant fate of arsenic in surface waters. Aerobic and anaerobic
m croorgani sms can cause rel ease of sedi ment-bound arsenic into the water colum of soil-bound
arsenic into the air. Thus the sedinent-bound arsenic nay act as a secondary source of

contami nation to the surface water. Arsenic in soil is usually in an insoluble, adsorbed form

[ EPA, 1982b, as cited in Life Systens Inc. (LSI,1987)], especially soils highin clay and iron
oxi des.

Mercury is strongly bound to particulates and organic matter in soil and sedinents. The water
solubility is low, so in aquatic systems nobst inorganic nercury i s associated wi th sedinents.
lonic soil mercury distributions are controlled primarily by organic matter. Aerobic

m cr obi ol ogi cal processes nobilize nercury by nethylation of inorganic forns.

Cadmiumis very nobile in the environment. It is absorbed or conpl exed onto soil and hydrous
nmetal oxides but |ess strongly than copper, zinc, and | ead. The renoval of dissolved cadm um by
sorption processes is nore effective as pH increases. Cadm um conpl exed with carbonate
materials or hydrous netal oxides is |ess nobile than cadm um sorbed to clay particles or
organic naterial s.

VI. SUWARY OF SITE Rl SKS

The baseline risk assessnent provides the basis for taking action and indi cates the exposure
pat hways that need to be addressed by the renedial action. It serves as the baseline indicating



what risks could exist if no action were taken at the site. This section of the ROD reports the
results of the baseline risk assessnent conducted for this site as part of the Renedia
Investigation. The baseline risk assessnment for the Cal Wst site was divided into two parts
the human health risk assessnment and the ecol ogi cal risk assessnent.

HUVAN HEALTH Rl SKS

This hunman health risk assessment is a quantitative estinmate of the current and potential risks
to human heal th from exposure to hazardous substances, pollutants, or contam nants fromthe Ca
West site. In accordance with the R sk Assessnent Qui dance for Superfund, Volume |, Hunan

Heal th Eval uati on Manual (EPA, 1989), the objectives of the evaluation process are: 1) to

provi de an anal ysis of baseline risk and help determne the need for renedial action at the
site; 2) to provide a basis for determ ning concentrations of chemcals that can remain onsite
and still adequately protect public health; 3) to provide a basis for conparing potential health
inpacts of various renedial alternatives; and 4) to provide a consistent process for eval uating
and docunenting public health threats at the site. This evaluation will also conpare risks based
on future use scenarios for the site.

The parts of this human health risk assessnent will include the follow ng

1) ldentification of Contam nants of Concern. Hazardous Substances, pollutants, or

contam nants detected on or near the site are identified and their abundance and distribution in
environnental nedia are evaluated to identify contam nants of potential concern that will be
carried through the eval uation

2) Exposure Assessnent. Pathways of hunman exposure to contam nants of concern are eval uated
for exposure potential

3) Toxicity Assessnment. Health effects and toxicity information are identified for each

contam nant of concern. For carcinogens, slope factors are identified. For system c toxicants
(non-carci nogens), EPA reference doses are identified. For |ead, contam nant |evels are conpared
to results fromthe EPA Uptake/ Bi oki neti c nodel .

4) Risk Characterization. For each exposure pathway, contam nant intake is calculated for each
contam nant of concern. These intakes can then be conpared to slope factors and reference doses
to calculate potential long-termrisk. Risks are then conpared for different future use
scenari os

for the site.

5) Uncertainty Assessnment. Uncertainties associated with toxicity assunptions and cal cul ati ons
are discussed, and a qualitative evaluation nade as to the effect of these uncertainties on
estimation of site risks.

Identification of Contam nants of Concern

This section will identify those chemcals which will be used to devel op an exposure assessnent.
Sanmpl es were collected of ground water, soil, air, waste sources, and sedinents in the dry
arroyos draining the site. Sanples were anal yzed for Target Analyte List (TAL) netals. Two
battery waste piles, the ponds, water within a sunp inside the building, soils within the
fenced area, ground water, and air were al so sanpled and anal yzed for semvolatile organic
conmpounds. Waste sanples are particulates and will be evaluated in the soil exposure pathway
Since water rarely flows in the arroyos, those sedinments will also be evaluated in the soi
exposure pat hway.



For all pathways, the following criteria were used in selecting chemcals for use in the risk
assessnent: 1) Analyses qualified with "R' (reject) were not used; 2) Those data qualified with
"U'" (undetected) were used at the detection limt if other sanples showed concentrations above
detection limt; 3) Chenmicals detected in fewer than three sanples in the soil pathway were not
i ncluded; 4) Chenicals which pose a very lowrisk were not included in calculating total risk

5) For exposure assessment, when nore than four data points were usable, concentrations used
wer e Reasonabl e Maxi num Exposure | evels for contam nants other than | ead and the geonetric nean
for lead. Wen four or fewer data points were usable, the nmaxi mum concentration found was used

G ound Water Sanpl es

G ound water was sanpled in two phases fromnonitor wells onsite and fromsix residential wells
off-site. Sanples were anal yzed for Target Analyte List (TAL) netals, with additional ground
wat er sanpl es anal yzed for semivolatile and vol atil e organi c conpounds

No chemicals of concern were found in concentrations greater than EPA Maxi num Cont am nant Levels
(MCLs) in filtered nonitoring well sanples and unfiltered residential well sanples. The data do
not suggest a release to ground water of hazardous substances, pollutants, or contam nants from
the site. Since the ground water is not a conplete pathway, no risk analysis was conpl et ed.

Wast e Sanpl es

Sanmpl es were collected fromall waste sources onsite, including the concrete pad area, the lined
pond, the unlined pond, and the battery waste pile. Selected sanples were anal yzed for Target
Anal yte List (TAL) netals. Renmining sanples were analyzed for lead only. Additional sanples
were anal yzed for semi-vol atile organi c conpounds.

Chem cal s were considered at el evated | evels when concentrati ons were greater than three tines
background soil concentrations or, if background anal yses were qualified with "R', when
concentrations were greater than three tinmes detection limt. Background for conparison to
wast e sanples was the sane as used for soil sanples. Only laboratory anal yses were used to
determ ne | ead concentrations; no portable x-ray fluorescence (XRF) data were included

Contami nants of concern found identified in the waste sources include antinony, arsenic

cadm um nercury, lead, silver, and sem -volatile organi c conpounds, especially polynucl ear
aromati c hydrocarbons (PAHs). The concrete pad source contained el evated | evel s of antinony,
arsenic, cadmum lead, and silver. Sanples fromthe unlined pond were elevated in antinony,
arsenic, cadmum lead, and nmercury. The lined pond contained elevated | evel s of antinony,
arsenic, cadmum |lead, nercury, nickel, and silver. Sanples fromthe waste pile and concrete
pad were elevated in arsenic, |lead, and sem -vol atile organi ¢ conpounds, especially PAHs. In
soils, elevated |levels of contami nants were found only in shallow sanples. Sanples from borings
di spl ayed decreasing concentrations with depth, with no elevated | evels from sanpl es deeper than
eight feet. For risk assessnment, only sanples from2.5 depth and | ess are used, since this is
t he assunmed nmaxi mum depth of exposure in a residential or current use scenario, and only those
contam nants which were elevated in three or nore sanpl es incl uded.

Soi | Sanpl es
Soi|l sanples were collected at the ground surface and up to a depth of nine inches at selected
grid | ocations based on portabl e XRF readings or |ocation of disturbed features on-site

Sanmpl es were al so taken fromsoil borings and within trenches cut into the berm

For risk assessment in the soil pathway, the site will be divided into two areas, inside the
fence (site workers) and outside the fence. Sanples fromtrenches within the bermon-site are



included as soil sanples, since the bermwas created by scraping soil fromsite grounds.

Hazar dous substances, pollutants, or contam nants found in soil sanples within the fenced area
include arsenic, cadmum |ead, nickel, selenium thallium and zinc. N ckel, zinc, selenium

and thalliumwere not included in the risk calculations since were not found in three or nore

sanpl es.

The arroyos draining the site are dry for nost of the year. Therefore, the potential exposure
for this route would be prinmarily fromcontact with sedinents. For this reason, sedinent
sanples are included in the soil pathway eval uation. Lead was the only contam nant of concern
detected at elevated |levels within the sedi nent sanpl es.

Air Sanpl es

Air nonitors were installed around the site to sanple particulate and sem-volatile air

em ssions. Sanpling was conducted with undisturbed site conditions to evaluate risk for the
site during current and future use, and during trench excavations, to use in future eval uation
of hazard presented during renediation activities. For this risk assessnent, only sanpl es taken
during undi sturbed site conditions are used, in order to assess risk under reasonable current
and future use conditions.

Lead was present in nost of the high volunme sanples. No other netals or semi-volatile organic
conmpounds were detected in significant concentrations. It should be noted that w nds were |ight
to noderate during this sanpling period, so air releases may increase under nore severe w nds

Exposure Assessnent

Exposure is defined as the contact of an organism (a human for this assessnent) with a chem ca
or physical agent (EPA, 1988). A conplete exposure pathway requires: 1) a chemcal of concern
at elevated | evels which nay be hazardous, 2) a route of exposure that allows the organismto
come into contact with the hazardous substance, and 3) an exposed individual or population. An
exposure assessnent is the determ nation of the magnitude, frequency, duration, and route of
exposure (EPA, 1989).

The National G| and Hazardous Substances Pollution Contingency Plan (NCP) calls for the
devel opnent of a current exposure scenario as well as a reasonabl e maxi num exposure (RVE)
scenario, which for the Cal Wst site would be residential. For contam nants other than |ead
this risk assessnment considers the following routes of exposure: 1) ingestion of soil and
sedinent and 2) dermal contact with soil and sedinent. Intakes will be cal cul ated using the
equations provided in the Ri sk Assessnent Quidance for Superfund, Volume |, Hunman Health

Eval uati on Manual (EPA, 1989), with factors nodified where necessary to conformto the Superfund
ri sk assessnment peer review conmmttee Standard Qperating Procedures (4-23-92), the Region VI
ri sk assessnent peer review conmttee Draft Supplenmental Region VI Ri sk Assessnent Quidance
(4-14-92), and EPA Ofice of Solid Waste and Energency Response Directive 9285.6-03 Standard
Default Exposure Factors. Preference is given to factors proposed in the Region VI docunent.

The sunp which was sanpled on-site is isolated by a grate and is inaccessible. Therefore, no
exposure pathway exists for this waste source. Gound water sanples had no contam nants above
MCL standards, and this route of exposure was not included in the risk calculations. Simlarly,
air nonitoring showed no non-1lead contam nants at elevated |levels, and therefore the air route
of exposure and inhalation of soils were not included in the risk calculations. Surface water is
intermttent and was not available for sanpling, so this pathway will not be eval uated

For exposure related to lead, this risk assessnent utilizes the Uptake Biokinetic Mdel, Lead



Version 0.5 (EPA, 1991), a PC based nodel which estinmates the probability of blood-lead |evels
based on environnental exposures. This nodel considers the followi ng exposure routes: 1)
ingestion of soil and dust, 2) ingestion of water, 3) ingestion of food, 4) inhalation of air
5) exposure of a fetus through the naternal route, and 6) ingestion of paint chips (this |ast
not applicable to the Cal Wst site).

Current Use

Current land use information was determned by site inspection during the Renedi a

Investigation. The site is presently closed and | ocked, and surrounded by a fence, although

el evated | ead concentrations were found in soils and sedi nents outside the fence. Hstorically,
the facility was used as a battery recycling plant. The current use of the site is an
industrial facility.

For industrial use, the exposure assessnent assunes a chroni c exposure of non-carcinogenic
chem cals for 250 days per year for 25 years. This scenario considers only soil concentrations
within the fenced area. Because the UBK nodel for |ead considers only children in the exposure
| ead cannot be included as a contaminant in the exposure assessnent for the industrial scenario

Ri sk val ues for trespassers were | ower than those for on-site workers. Therefore, for current
use, risk calculations were done for the nore conservative on-site worker scenario. Renediation
whi ch reduces risk to acceptable levels for worker and residential scenarios will also reduce
risk for trespassers.

Reasonabl e Maxi mum Future Use

Possible future | and use was determ ned through interviews with local residents and the Socorro
County nanager. There are no zoning ordinances for this part of the county. Residences are
presently located within 0.4 mles of the site on the sane side of the interstate highway. A
reasonabl e optinmal future use of the site is for residential devel opnent.

A residential scenario assunes a chronic exposure to non-carci nogenic chem cals and exposure to
carci nogens for 350 days per year for 30 years. Exposure due to lead is cal cul ated based on the
UBK nodel. This scenario considers soil concentrations both in and outside the fenced area.

Toxicity Assessnent

Sl ope Factors (SFs) have been devel oped by EPA' s Carci nogeni ¢ Assessnent Group for estinmating
excess lifetinme cancer risks associated with exposure to potentially carcinogenic contam nants
of concern. Sfs, which are expressed in units of (ng/kg-day)[-1], are multiplied by the
estinmated i ntake of a potential carcinogen, in ng/kg-day, to provide an upper-bound estimate of
the excess lifetinme cancer risk associated with exposure at that intake | evel. The term "upper
bound" reflects the conservative estinate of the risks calculated fromthe SF. Use of this
approach nmakes underestinmation of the actual cancer risk highly unlikely. Slope factors are
derived fromthe results of hunman epi dem ol ogi cal studies or chronic aninal bi oassays to which
ani mal -t o- human extrapol ati on and uncertainty factors have been applied (e.g., to account for
the use of aninal data to predict effects on hunans).

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to contam nants of concern exhibiting non-carcinogenic effects.

Rf Ds, which are expressed in units of ng/kg-day, are estinates of lifetime daily exposure |evels
for humans, including sensitive individuals. Estimted intakes of contam nants of concern from
environnental nedia (e.g., the anount of contam nants of concern ingested from contani nated
drinking water) can be conpared to the RfD. RfDs are derived from human epi dem ol ogi cal studies



or aninal studies to which uncertainty factors have been applied (e.g., to account for the use
of aninal data to predict effects on hunans)

Ref erence doses and sl ope factors for the risk assessment conducted for the Cal Wst site were
obtained fromthe Integrated R sk Infornmati on System PGC based version (IR S2) and the Superfund
Chemi cal Data Matrix Tables (SCDVM), Update 11 (EPA, 1991).

The EPA has devel oped a carcinogen classification systemthat uses a wei ght-of -evidence approach
to classify the likelihood of a chem cal being a human carcinogen. Information considered in
devel opi ng the classifications includes human studi es of the associati on between cancer

i nci dence and exposure, and | ong-term ani mal studies under controlled | aboratory conditions.

QO her supporting evidence considered includes short-termtests for genetoxic, metabolic and

phar macoki neti c properties, toxicological effects other than cancer, structure-activity

rel ati onshi ps, and physical and chem cal properties of the chenmical. Carcinogens are classified
as follows:

Goup A Human carcinogen - sufficient evidence of carcinogenicity in humans.

G oup B: Probabl e human carcinogen: Bl - limted evidence of carcinogenicity in hunmans; B2 -

sufficient evidence of carcinogenicity in animals but inadequate evidence in hunans.

Goup C Possi bl e human carcinogen - limted evidence of carcinogenicity in aninmals and
i nadequate or |ack of hunan data

Goup D Not classifiable as to human carcinogenicity, with i nadequate or no evi dence.
Goup E Evi dence of non-carcinogenicity for hunans.
I norgani ¢ Chemical s

Antinmony. Chronic exposure frominhalation of antinony results in respiratory dysfunction which
can be severe. It can also be toxic through ingestion and acts as an irritant on skin. Sub-
chronic and chronic oral Rfd for antinony is 0.0004.

Arsenic. Toxicity is dependent on the formof the conpound. Chronic exposure fromingestion or
inhalation can result in damage to liver, circulatory, or digestive systens. Sub-chronic and
chronic oral RFD for arsenic is 0.0003. Arsenic is classified as a G-oup A hurman carci nogen
with an oral slope factor of 0.0018 and an inhal ation slope factor of 15

Cadmium Chronic exposure to cadmumcan result in kidney dysfunction. Acute toxicity is
severe, although at |evels much higher than those that have been detected at the Cal Wst site
Cadm um has al so been cl assified as a probabl e human carci nogen (G oup Bl) by the inhalation
route. Oal RID for cadmumis 0.0005 and the inhalation slope factor is 6.3

Lead. Lead can have profound adverse effects on certain bl ood enzynmes and on aspects of
neur ol ogi cal behavior. Children have been found to devel op synptons at | ower bl ood-lead |evels
than adults. Adverse effects may occur at blood-lead |evels so low as to be essentially without
a threshold. For this reason, lead RiDs are not currently used. Lead is also considered a B2
probabl e human carci nogen. Lead contaminant |evels are conbined in a conputer program based on
t he Uptake Biokinetic Mdel (EPA, 1991) to determine a distribution function of blood-Iead
levels in children

Mercury. Mercury conpounds produce mld to severe damage to the central nervous systemand the
mouth and gunms. It can occur in both inorganic and organi ¢ conpounds, with the organic formthe



nost toxic. Oal RIDfor nercury is 0.0003 and inhalation RFD is 0.000086.

N ckel. N ckel tends to act locally in the hunman body, affecting the dermatol ogi cal and
respiratory systens. Oal RDfor nickel is 0.02. Nickel refinery dust is classified as a G oup
A human carci nogen by inhalation and has an inhal ation sl ope factor of 0.84.

Sel eni um Excess sel eniumcan cause a garlic odor of breath and urine, thickened and brittle
nails, loss of hair and nails, |ower henoglobic levels, nottled teeth, skin |esions, and
neurol ogi cal effects. Oal RDfor seleniumis 0.005.

Silver. Silver in the skin creates pernanent pignentation. Silver conpounds can irritate skin
and nucous nenbranes, cause severe eye irritation, and nay be lethal if ingested. Oal RDfor
silver is 0.005.

Thallium Nerve damage may result fromingestion. Thalliumconpounds can be extrenely toxic,
with effects on the nervous system skin, and cardiovascular tract. The effects are cunul ative.
Reproductive organs and fetuses are highly susceptible. Oal RDfor thalliumis 0.00008.

Zinc. Zinc is an essential elenent in the human diet. Zinc conpounds generally have very | ow
toxicity and are only harnful in high concentrations. Sone zinc salts are carcinogenic, although
t hese types of conpounds have not been identified at the site. Oal RIDfor zinc is 0.2.

O ganic Chemcal s

Bi s(2-ethyl hexyl) phthalate. This has an oral RFID of 2.0 x 10[-3]. It is classified as a
probabl e human carci nogen (Goup B2) with oral slope factor of 1.4 x 10[-2].

Pol ynucl ear Aromatic Hydrocarbons (PAHs). PAHs are a conpl ex class of conpounds which includes
chemcals found at the Cal Wst site including acenapthene, anthracene, benzo(a)anthracene,
benzo(b) fl uorant hene, benzo(k)fl uoranthene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene,
fluorene, 2-nethyl naphthal ene, indeno(l,2,3-c,d) pyrene, and pyrene. The oral reference dose
for PAHs is based on benzo(a)pyrene toxicity and is 4.0 x 10[-3] ng/kg/day. PAHs are classified
as probabl e human carci nogens (Group B2). They are absorbed through the gastrointestinal tract,
skin, and lungs. The slope factors are based on the carcinogenicity of benzo(a)pyrene, which
has oral SF of 11.5 and inhal ation SF of 6.1.

Phenol - Phenol has an oral RfD of 0.60.

Butyl benzyl phthalate- This can produce significant increase in |liver weight. The sub-chronic
and chronic reference dose is through the oral route, with an oral RfD of 0. 20.

D -N-butyl phthalate- The oral RfD for di-n-butyl phthalate is 0.10.
D -N-octyl phthalate- The oral RfD for di-n-octyl phthalate is 2.0 x10[-2].
4- Nonyl phenol- Oal RIDis 0.60.

Hexachl or ocycl opent adi ene- Exposure is by oral and inhalation routes. Oal RDis 7.0 x 10[-3]
and inhalation RfFDis 2.0 x 10[-5].

Fl uorant hene- Health effects include nephropathy, increased |iver weight, and henat ol ogi cal
effects. Oal RIDis 0.04.

Cal cul ated I nt ake



Contami nant intake is calculated using the equations outlined in the R sk Assessnment Qui dance
for Superfund (EPA, 1989). The equations take into account contam nant concentration, anount of
exposure, and body wei ght, averaged over exposure tinme. Qher variables are specific to each
medi um consi dered. For the Cal Wst site, non-lead contam nants are exam ned for exposure
within the soil pathway, by ingestion, and through dernal exposure routes. Only the soil

pat hway was included because anal ysis of sanples fromwater and air showed no el evated | evels of
non-| ead hazardous substances, pollutants, or contam nants in these nedi a pat hnays.

Only sanples of 0-2.5 feet depth were considered in the soil pathway. Areas considered were:

1) Soils within the fenced area excl udi ng waste sources and berm sanples; 2) Soils fromthe
berm 3) Soils within the fenced area including waste sources and berm sanpl es; 4) Waste sources
(concrete pad, unlined pond, lined pond, waste pile); and 5) Soils outside the fenced area,

i ncluding drai nage sedinents. Al areas were used in calculating intakes for adults and
children in a residential scenario; all areas except those outside the fence were used in
calculating intakes for adults in a current use (worker) scenario.

Intakes were cal cul ated for those non-lead hazardous substances, pollutants, or contam nants

whi ch appeared in concentrations greater than three tinmes background | evels. Soi

concentrations used in the calculation of intake for an area were the naxi numfor areas which
had fewer than five data points, and the Reasonabl e Maxi num Exposure (RVE) for those areas which
had five or nore data points. An RVE is a statistical calculation which represents the 95%
upper confidence limt of the |lognormal nean of the data. It is a nore conservative approach to
determ ning intake, since the RVE is greater than the average concentration

Ingestion of Chemical in Soils

| =CSx IRx CF x FI x EF x ED
BW x AT

where | = |ntake
CS = Chem cal concentration in soil (ng/kg)

IR = Ingestion rate = 100 ng/d (resident adults); 200 ng/d (children); 50 ng/d (workers)
CF = Conversion factor = 10[-6] kg/ng
FI = Fraction ingested fromcontam nated sources

1.0 (residential in all cases; workers with entire area inside the fence consi dered)
= 0.2 (workers when individual sources considered, since exposure will be over whole site area
for workers and there are a nunber of sources)

EF = Exposure frequency = 350 d/yr (residential); 250 d/yr (workers)

ED = Exposure duration = 30 yrs (residential adults); 25 yrs (workers)

BW = Body weight = 70 kg (adult); 15 kg (children 1-6) AT = Averaging time = 365 x ED
(chronic); 365 x 70 (carcinogens)

Results of intake calculations for ingestion of chemcals in soil are shown in Table 20

Dermal Contact with Chemcals in Soi

CDIl= CS x CF x SA x AF x ABS x EF x EDBWx AT



where CDI = Chronic daily intake (absorbed)

SA = Skin surface area = 5000 cnf2] (adults); 1800 cnf2] (children)
AF = Soil to skin adherence factor = 1.0 ng/cnf 2]

ABS= Absorption factor = 0.01 (1% of chemi cal on the skin is absorbed)

EF, ED, BW AT are as in the ingestion equation

Resul ts of absorbed dose cal culations for dernmal contact with chemcals in soil are shown in
Tabl e 21.

Ri sk Characterization

Intakes for each contam nant of concern are conpared for the soil ingestion and dermal contact
pat hways of exposure. Oal intakes and corrected (for absorption factors) dernml intakes are
denoted by EPA as the chronic daily intake (CDI). Risk fromlead will be treated separately
usi ng the Upt ake/ Bi oki netic Model

For non-carcinogens, it is assumed that the hunan body's protective nechani sns nmust be overcone
before adverse effects are mani fested. The anount of chemcal which will exceed this value is
called the threshold. A chronic Hazard Quotient (HQ is calculated as the quotient of the
contam nant-specific CDI by the contam nant-specific reference dose (RFD). The Hazard Quotients
are then sunmmed across the various pathways and nedia. A total Hazard Index of greater than 1
exceeds the threshol d val ue and suggests a potential human health concern

For carcinogens, it is assuned that any anmount of chem cal poses sone hazard. Thus, there is no
threshold value. A risk is calculated as the product of the contam nant-specific CD and

contam nant-specific slope factor. The potential upper-bound lifetinme excess cancer risk (the
addi tional risk of contracting cancer due to exposure to the contam nants of concern at the
site) is estinmated by summng the calculated risks for each contam nant in each pathway. EPA
considers the acceptabl e excess risk froma site to be within the range 10[-4] to 10[- 6]
(one-in ten thousand to one-in-mllion). The national average for cancer risk is presently 0.25
(one-in-four). The acceptable range, therefore, translates to an additional cancer risk of
one-in-10,000 to one-in-1, 000, 000.

Hazard Quotients and Ri sk for each contam nant and pathway are listed in Tables 20 and 21
Hazard Quotients and Ri sk were cal cul ated using the current use (worker) and future use
(residential) scenarios. The dernal exposure route |acks the toxicity reference values of the
ot her exposure routes. After conpensation for absorption factors to develop CD's, oral RfDs and
sl ope factors were used to assess risks fromdermal exposure.

For lead, no reference doses or slope factors are currently approved. Lead contam nant |evels
are conbined in a conputer program based on the Uptake/Bi okinetic Mddel to determne a

di stribution function of blood-lead levels in children. Since the nodel does not include
adults, only the residential scenario is accommobdated for |ead hazard

Current Use

The site has been used for a cotton gin, then as a battery recycling facility. Light industria
use is considered to be the current-use scenario. Wrker exposure frequency used is 240 days per
year, with an average 25 year duration working at one |location. W rkers are assuned to be
adults with a 70 year lifetime, a 70 kg body weight, a daily soil ingestion of 50 ng/day, and an
exposed body surface area of 5,000 cnf?2].

Usi ng an average concentration derived fromall sources and soil within the fenced area, a



non-carci nogenic risk to workers through ingestion of soils is indicated (Table 20) when an
average concentration fromsources, berm and soils is considered. Antinony and arsenic are the
chem cal s of concern which nost contribute to this hazard i ndex. The |ower hazard indices for

i ndi vi dual sources derives froman assunption that the contam nated soil would only contribute

20% of total soil ingestion (fromthe equation: factor FI = fraction ingested). This factor was
included since it is assuned that workers would nove around the site, and therefore no single
source woul d be a sole contributor to soil ingestion

For dermal contact with soils for workers, concentrations fromindividual sources and from an
average concentration |level of contamnation within the fenced area result in hazard indices
greater than one for the lined pond, the berm and for the average inside the fenced area (Table
21). Antinony and arsenic are the chem cals of concern which nost contribute to these hazard

i ndi ces.

Arsenic is the only inorganic chem cal of concern with a verified oral cancer slope factor.

Tabl es 20 and 21 show the chronic daily intake for workers fromingestion and dernal contact
with soils. The highest excess cancer risk for workers was through ingestion of soils

cal cul ated from summ ng the excess risk contributed by each source and the soils. This maxi num
risk was 5.1 x 10[-7], or 5 excess cancers in 10,000,000 individuals. This is considered
acceptable risk, since it is less than EPA's acceptable risk range of 1-inl0,000 to
1-in-1, 000, 000

Sem -vol atile organi ¢ conpounds were found in el evated concentrations in the battery waste piles
and in dried sludge on the concrete pad. Hazard indices for workers exposed through the routes
of ingestion and dernal contact with the waste were significantly |l ess than one (Tables 20 and
21). Maxi mum cancer risk was 2.4 x 10[-4] when risk fromall the sources is added. This risk
is above the EPA acceptable risk range

Future Use

There are residences within 0.5 mles to the north, east and south of the site. This area
currently has no zoning or land-use planning. It is quite possible that the site could be used
for residences in the future. A future optinmal use scenario would be residential for both
adults and children. Exposure frequency for residents is assuned to 350 days per year

Adul t s

Residential adults are assuned to have a 70 kg body weight, a daily soil ingestion of 100
ng/ day, an exposed body surface area of 5,000 cn{2], a 70 year lifetine, and an average of 30
years at one residence

For exposure through ingestion of soils, hazard indices greater than one were cal cul ated for
soils fromthe berm the concrete pad, the lined pond, and for an average concentration from al
sanples within the fenced area (Table 20). Arsenic and antinony are the chem cals of concern
whi ch nost contribute to the non-carcinogenic risk

Bot h have hazard indices greater than one for the |ined pond source and for the average within
the fenced area. The hazard index for arsenic is also greater than one for the berm

For dermal contact with soils for residential adults, hazard indices greater than one were
calculated for the berm for the lined pond, and for an average concentration fromall sanples
within the fenced area (Table 21). Arsenic was the only single chemcal for which the hazard
index was greater than one, in the bermand the average inside the fenced area, although the
hazard index for antinmony was close to one for the average inside the fenced area and for the



lined pond source

Arsenic is the only inorganic chem cal of concern with a verified oral cancer slope factor.

Tabl es 20 and 21 show the chronic daily intake for residential adults fromingestion and dernal
contact with soils. The highest excess cancer risk for adult residents was cal culated from
summ ng the excess risk contributed by each source and the soils for ingestion and der nal
contact. This maximumrisk is 2.13 x 10[-6], or 2 excess cancers in 1,000,000 individuals. This
is within the EPA acceptable risk range of 1-in -10,000 to 1-inl, 000, 000

Sem -vol atile organi ¢c conpounds were found in el evated concentrations in the battery waste piles
and in dried sludge on the concrete pad. Hazard quotients for residential adults exposed through
the routes of ingestion and dernal contact with the waste was significantly |l ess than one
(Tabl es 20 and 21). Maxi num cancer risk was greater than 10[-4] in both the ingestion and dernal
routes of exposure for the battery waste piles. R sk was driven prinmarily by PAHs in both
battery piles. This risk is greater than the EPA acceptable risk range

Children

Hazard indices and risk were calculated for children (up to age 6). Children in a residential
scenari o are assuned to have a 15 kg body weight, a daily soil ingestion of 200 ng/day, an
exposed body surface area of 1800 cnf2] and exposure duration of 6 years at one residence

For exposure through ingestion of soils, hazard indices greater than one were cal cul ated for
soils fromeach source and for an average concentration fromall sanples within the fenced area
(Tabl e 20). For exposure through dermal contact with soils, hazard indices greater than one
were calculated for soils fromthe berm concrete pad, |lined pond, and for an average
concentration fromall sanples within the fenced area. Arsenic and antinony are the chemcals
of concern which nost contribute to the non-carcinogenic risk. Wthin the ingestion route of
exposure, the hazard indices for both arsenic and antinony are greater than one for each

i ndi vi dual source where neasured and for the average of all sanples within the fenced area. For
the dernmal route of exposure, the hazard indices are greater than one for antinmony for the lined
pond source, for arsenic within the berm and for both antinony and arsenic for the average
within the fenced area

Lead

Nei ther a reference dose nor a slope factor is available for lead. R sk characterization is
devel oped using the EPA Lead Uptake/ Bi okinetic (UBK) nodel. In this nodel, blood-Iead
concentration in children age 0-6 is cal cul ated conbi ni ng exposure al ong a nunber of pathways
Exposure pat hways included in the nodel are air, drinking water, indoor dust, paint, and diet.
The nodel includes default values for those exposure pathways for which there are no
site-specific data. The output is a probability function of blood |lead | evels. The target is a
probability function showing 95% of the population with a blood-lead |evel Iess than 10 mcro
grams per deciliter (g/dl).

The nodel used to calculate risk fromlead uses concentrations fromall nedia, and therefore the
concentrations of lead found in the Remedial Investigation were included in those nodel runs.

For the Cal West site, values for all pathways given in the nodel except soil were held
constant, with soil concentrations varied. Concentrations for those exposure pathways ot her
than soil are as foll ows:

Air: 0.086 micro grams per cubic meter (g/n{3]), calculated as a geonetric nmean of
concentrations fromsanples collected during undi sturbed site conditions.



Drinking Water: Al lead data fromthe first round of analyses were qualified with "R' and
rejected for use. The sanples were reanal yzed and produced usable data. Analyses of unfiltered
sanples fromthe older nonitor wells were not used, since those wells were highly sedi nented and
devel opnent procedures and construction details for these wells are not adequately docunented
The hi ghest concentration of lead found in nonitor wells constructed during the Rl was 15.1
mcro grans per liter (g/l) in an unfiltered sanpled fromnonitor well MM9, and this is the

val ue which was used in the | ead nodel. A nmaxi numvalue for ground water is used because this
could be a sole-source well for a residence or worker. The highest concentrati on of dissolved
lead found was 7.7 g/l in a filtered sanple fromwell MWML1.

I ndoor dust: Taken at 30% of the value used for soil concentration
Paint: 0.0; there is no indication of |ead-based paint at the site.

Diet and Maternal: Mdel default values, since there are no site specific data for these
cat egori es.

For lead in soils, geonetric neans are used. The geonetric mean is nore indicative of the true
nmean of a set of data which vary widely in value. It is calculated by taking the natural |og of
each value, finding the arithnetic nean of these, then raising e to the power of this arithnetic
nean.

Areas for which geonetric nmeans were calculated to be used in the UBK nodel s include soils
inside the fenced area, berm sanples, waste sources conbined, soils inside the fenced area +
berm sanpl es, soils inside the fenced area + berm + waste sources, soils outside the fenced
area, drainage sanples, and soils outside the fenced area + drainage sanples. Table 22 shows
the geonetric neans and results fromthe UBK nodel for each of these areas.

The results of the UBK nodel show that, for all areas inside the fence, blood-|ead | evels would
be above the target range (greater than 5% of the population with blood-lead | evels above 10
g/dl), even for soils with no waste sources included. Qutside the fenced area, bl ood-I|ead
levels were well below the target for both soils and drai nage sanpl es

Further nodel runs were nmade varying the soil concentration input to determ ne when the target
|l evel would be net. An average concentration of lead in soil of 640 ng/kg would result in 95%
of the population with blood-lead |evels less than 10 g/dl. This is within the EPA recomrended
cl eanup concentration for lead in soil of 500-1,000 ng/kg (CSWER Directive # 9355.4-02).

Addi ti onal nodel runs were made as above, except using a drinking water concentration of 7.7
g/l, which was the highest concentration of dissolved | ead detected in ground water sanples
anal yzed during the Rl field investigation. For these the result for all areas inside the fence
remai ned greater than the target |evel

Uncertai nty Assessnent

Ri sk assessnent invol ves nunerous assunptions and cal cul ati ons whi ch have i nherent
uncertainties. A quantitative analysis of uncertainty is not possible because all the

associ ated paraneters do not have nunerical values. A qualitative uncertainty assessnment will
provide information regarding the variable factors which affect the overall risk assessnent.

Sanpl e col |l ection and anal ysis nmethods nay be biased, |eading to average concentrations for the
site which are either too low or too high. For the Cal Wst site, grid sanpling and thorough
qual ity assurance/quality control (QV Q0 procedures were used to reduce sanpling uncertainties.
A subset of sanples were anal yzed for a suite of chemcals to ensure no contam nants were



present but not identified. Miltiple rounds of sanpling were included to confirm previous
anal yses and resanple |l ocations with poor data quality.

Exposure assessments include estinmations for nost of the paraneters used in CD cal cul ations.
Since exposure is a function of the behavior patterns and personal habits of the exposed

popul ation, no one val ue can be assuned representative of all possible exposure conditions.
Exposure duration and frequency are generally overesti mated (350 days/year for residents),

|l eading to a consequent overestimation of risk. Ildentification of pathways rely on sanpling
results, but detailed sanpling of all pathways at all |ocations is not possible. For the Ca
West site, air sanmpling during windy days may result in higher concentrations of contaninants
for this pathway. In the ground water pathway, nonitor wells and sone unfiltered sanples were
included in the concentration cal culations, possibly resulting in a higher estination of
exposure

Toxicity assessnments use published factors and sinple addition of risks. Toxicity factors tend
to be conservative, resulting in an overestimation of risk. Synergi smand antagoni sm (how
different chemicals will act together when in the body) are not well enough understood to all ow

factorization of the individual risk nunbers for each chenmical. By adding each chemcal risk to
develop a total risk for a pathway, then adding pathways to create a single value, total risk
may be overestinmated or underestinmated. It is assuned that risk summati ons are conservative

val ues.

Ri sk characterization includes all the above factors in the final analysis. Therefore, it may be
either an overestimation or underestimation of risk for the site. Proper Q¥ QC procedures and
use of nobst recent toxicity data pronobte the best estinmation of risk. It is preferable, and
general ly assuned, that any variance between cal culated and true risk will be an overestimation
of risk for a site.

Ri sk Characterization Sunmary

The Cal West site was nost recently used as a battery recycling facility. Contam nants include
netal s and sem -vol atil e organi ¢ conpounds. Hazardous substances, pollutants, or contam nant
sources are battery waste piles, lined and unlined evaporative ponds, a berm conposed of soi
scraped fromwithin the site, and soils within the fenced area. Sanpling for the Renedi a

I nvestigation included ground water, soils, waste, air, and surface drai nage sedinments. R sk
was eval uated for current use (worker) and future use (residential) scenarios

G ound water sanpl es contained no chemcals of concern in concentrations greater than EPA

Maxi mum Cont am nant Levels. The data do not suggest a release to ground water of hazardous
subst ances, pollutants, or contaminants fromthe site. Therefore, no risk analysis was conpl eted
for the ground water since it is not a conpl ete exposure pathway.

Lead was present in nost of the high volume air sanples. No other netals or semi-volatile
organi ¢ conpounds were detected in significant concentrations. No pathway-specific risk analysis
was conpl eted for the air exposure pathway.

Waste, soils, and drainage sedinents were all included in the soil exposure pathway eval uation
Lead was the only hazardous substance of concern found in sanples outside the fenced area
Inside the fenced area, hazardous substances of concern used in this risk assessnent include
anti nony, arsenic, cadmum |ead, nercury, nickel, and silver

For workers, a system c hazard (non-carcinogenic risk) was calculated for the area as a whole
inside the fence. There was a carcinogenic risk calculated fromsem -volatile organi c conmpounds
in the battery waste piles. For residential adults, a system c hazard was cal culated for the



berm lined pond, and an average for the area inside the fence as a whole. There was a
carcinogenic risk calculated fromsem-volatile organic conpounds in the battery waste piles.
For residential children, a system c hazard was cal cul ated for every source, the berm and the
area inside the fence as a whole. This assessnent does not cal cul ate carcinogenic risks for
chil dren.

Ri sk fromlead was determ ned using the Uptake/Bi oki netic nodel. The nodel includes |ead
concentrations in air, water, and soil exposure pathways. A risk is indicated when the node
predicts nore than 5% of the popul ati on woul d have bl ood-1ead concentrations greater than 10

g/dl. For the Cal Wst site, risk was indicated for all sources, the berm and soils inside the
fenced area. There was no indication of risk for areas outside the fence. An iterative
cal cul ation using |l ead concentrations fromsanples at the Cal Wst site indicates soil |ead

concentrations less than 640 ng/ kg woul d reduce |ead risk bel ow the target |evel

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

ECOLOA CAL RI SK

The ecol ogi cal risk assessnment conducted at the Cal Wst site consisted of: 1) an ecol ogica
site description, 2) identification of the ecol ogical contam nant of concern (hazard
identification) and inclusion of a toxicological profile, 3) a description of the objectives
endpoi nts, and nethods used for the ecological field study, 4) characterization of the

ecol ogi cal receptors being assessed, 5) identification of toxicological benchrmarks from
literature references for each receptor being assessed, 6) an exposure assessnent for each of
the receptors being assessed, 7) a characterization of risk for each of the receptors being
assessed using the hazard quotient nethod and including a qualitative description of
uncertainty, and 8) conclusions, tables, a nap, and references.

The ecosystem of concern is a terrestrial desert (Chi huahuan) ecosystem consisting of grass and
shrub habitat. There were no perennial surface water bodies for assessnent, just dry arroyos
The terrain has a very slight slope and sone rolling topography near the arroyos, but, in
general, is fairly flat. The desert plants observed were mainly nesquite, creosote bush, cacti
and grasses. Desert aninals observed were |izards, snakes, jack rabbits, kangaroo rats and
other rodents, road runners, and other birds. Cattle graze in the study area as well as on
Bureau of Land Managenment (BLM land to the west of the site. Gasses are nore predonm nant on
the south side where fencing prevents access to cattle. No threatened and endangered species
wer e observed or expected to be affected by the site activities.

The ecol ogi cal hazardous substance of concern attributable to site activities was deternmined to
be l ead. The determ nation of whether there are any other ecol ogi cal contam nants of concern
besi des | ead was based on full scan chem cal anal yses conducted on sone of the soil and tissue
sanples. A so, the soil was analyzed for total organic carbon, pH and grain size to
characterize its binding ability and the nobility and bioavailability of contam nants. There
were no detections above quantification limts for any site-related chem cals besides | ead.
There was a BNA (di-n-butyl phthal ate) detected which was attributed to bl ank contam nation

The overall objective is to determ ne ecological risk attributable to Cal Wst. Oher objectives
or endpoi nts eval uated i ncl uded:

1) targeting areas for ecological field sanpling (vegetation transects and snall nmamal
trapping) with an X-Ray Fluorescence (XRF) spectronetry field techni que which was used to screen
soils for lead contam nation gradients; 2) determning the biological integrity or viability of



vegetati on by surveying vegetative populations on the site as well as in the reference areas to
determ ne ecol ogical differences in structure and function attributable to Cal Wst; 3)

anal yzi ng vegetation and snall mamal tissue residues in site and reference sanples to determ ne
upt ake or bi oaccunul ati on of contami nant(s) attributable to Cal Wst; 4) estinmating

bi oaccunul ati on of contami nant(s) attributable to Cal West in other aninals higher in the food
chain which feed on the vegetation and snall nammals directly sanpled; 5) neasuring indicators
of subl ethal toxicological effects of |ead (such as delta am nol evulinic acid dehydratase which
is a blood | ead bi omarker, and hi stopathol ogical indicators) in site and reference snall mamal
sanples; 6) identifying toxic benchmarks for lead fromliterature references for each plant or
animal sanpled or indirectly assessed; 7) analyzing contam nant(s) attributable to Cal Wst by
atom c absorption spectronetry on random conposite site and reference soil sanples taken
concurrently and collocated with the tissue sanples for correlation with tissue residue data;
and 8) wusing the XRF technique to determ ne whether highway traffic |l ead em ssions are a
confoundi ng source of soil lead not attributable to Cal West.

The study was designed to assess ecological risk posed by the site only in areas where soil |ead
concentrations were bel ow those concentrations (500- 1,000 ng/kg) that would be renedi ated for
the protection of human health. Since earlier studies indicated that the fenced portion (12.5
acres) of the site contained high | ead concentrati on and woul d be renedi ated, the ecol ogi ca
sanpling was done outside the 12.5 acre fenced area. The study areas sanpled were the areas to
the north and to the south of the 12.5 acre fenced site area; the reference area sanpled was the
Bureau of Land Managenment (BLM land | ocated west of the site

In addition to the plant popul ation survey, sanples of soils, vegetation (bush nuhly grass and
nmesquite) tissues, and snall nmammal (kangaroo rat) tissues were taken. Kangaroo rats were

sel ected for assessment because they were the only small mammal s trapped in sufficient nunbers
in both the site and reference areas. The vegetati on popul ati on survey and tissue residue

anal yses were to provide infornmation on the availability of habitat and the effects of habitat
alteration, the uptake of contam nant(s) in vegetation fromsoil, and the inpacts of

contam nant (s) on vegetation and inpacts potentially on grazing animals (herbivores). The snal
manmmal sanpl es were to provide informati on on uptake of contaminant(s) and i npact to the snal
manmmal s thensel ves as well as infornmation on site-specific exposure for predators (tissue

resi due potentially ingested by predators).

The objective in the live-trapping of snmall mammals was to obtain those species likely to be
exposed to contamination and with a home range size linted to the size of the site to
facilitate determning ecological risk attributable only to Cal West. In order to indirectly
assess ecological risk attributable only to Cal West for other species having a hone range size
larger than the site and occupying a niche higher up the food chain, an area use factor was
calcul ated. An area use factor is calculated using literature values for hone range size, and it
is a determnation of what proportion the site size is of the hone range size. The species

sel ected for indirect assessment of ecol ogical risk were the pronghorn antel ope, coyote, and
red-tailed hawk. They were sel ected on the basis of the various ecol ogical niches they occupy
and on information fromprevious |ocal studies estimating their occurrence and avail abl e
habi t at .

In the Receptor Characterization section, life history information fromthe literature is

descri bed for each of the ecol ogical receptors (kangaroo rat, pronghorn antel ope, coyote, and
red-tail ed hawk) being assessed. The life history infornmation described includes body wei ght,
di et (percentage of foods ingested and ingestion rate by wei ght per day), and home range size

In the Toxicol ogi cal - Response Assessnent section, toxicity benchmarks fromliterature references
for each of the ecological receptors being assessed are listed. Due to various sanpling and
anal ytical difficulties encountered with field toxicity studies, literature toxicity values were



used in the risk characterization. For the aninals assessed, the toxicity benchnarks were based
on an oral chronic toxic dose. For vegetation, the toxicity benchmark was based on a toxic
absorbed tissue val ue

There was cl ear evidence of a soil |ead contam nation gradient fromthe site. Soil |ead
decreased in concentration with distance fromthe site in both the areas to the north and south
of the 12.5 acre fenced site area. There were | ocalized elevations of soil lead in the north and
south areas attributable to arroyo drainage and in the north area attributable to a breach which
occurred fromthe site waste pond. Also, soil |ead was much greater in the site-related areas

conpared to the reference area. The reference area | ead val ue neasured was representative of

background | ead neasured in other previous |ocal studies unrelated to Cal Wst. There was no

indication of a contam nated soil |ead gradient attributable to highway traffic | ead em ssions
that woul d confound the evaluation of |ead inpacts from Cal West.

In the Exposure Assessnent section, exposure or dose estinmates are cal culated for each of the
ecol ogi cal receptors. The only exposure pathway eval uated for animals was ingestion of food.
The nethod used has been used in other EPA regional ecological risk assessnments. Exposure or
dose in food is converted to dose in the receptor (herbivores and carnivores). The formula used
mul tiplies the neasured tissue residue value of lead in the food itemin wet weight times the
percentage that the food itemrepresents in the diet of the ecological receptor tines the
ingestion rate in weight per day for the ecological receptor tines the area use factor discussed
above divided by the body wei ght of the ecological receptor. Al ternms except the first termin
the formula were obtained fromliterature references. The values for the first termwere

anal yses of the nesquite, bush nmuhly grass, and kangaroo rat tissue sanpled in the field study.
Exposure estinmates were cal cul ated separately for the site and reference areas

For vegetation, exposure was evaluated nore qualitatively. Since vegetation tissues were not
washed, distinction between internal (uptake) and external (aerial deposition) exposure pathways
could not be nade. Total |ead, diethylene triamne pentaacetic acid (DTPA)-extractable lead (an
estimate of the availability for plant uptake), and aqueous-extractable |ead were neasured in
coll ocated soil sanples for correlation with plant tissue residues. Vegetation tissue |ead

val ues were positively correlated with soil |ead val ues, although there was much less lead in
the vegetative tissues conpared to that in the soil. Availability of soil |ead may be | ow due to
the high soil pH (7.28.1) which was nmeasured. Despite vegetation tissue |ead values correlation
with soil lead values, there were no apparent vegetati on popul ation trends detected in the
survey correlated with soil lead that could be attributable to Cal Wst. Rather, sone of the
trends in the ecol ogi cal measures of the vegetati on popul ations could be attributable to
differences in habitat, drainage, elevation, noisture, nutrient availability, elevated pH, and
cattle grazing.

In the Risk Characterization section, toxicol ogical and exposure infornmation was integrated to
estimate ecol ogical risk, and uncertainty was qualitatively described. This was achi eved using
EPA' s hazard quotient nethod. The hazard quotient is a ratio of the exposure estimate divided by
t he toxicol ogi cal benchnark val ue for each ecol ogical receptor. Wen the result is |less than
one, one concludes that there is no indication of significant risk

For the animals assessed, none of the site-related hazard quotients exceeded one. Therefore,
there is no indication of site-related significant risk for the areas evaluated. A probable
factor is the snmall size of the site conpared to the larger hone range sizes of sone of the
ecol ogi cal receptors. The highest hazard quotient was 0.1 found in the kangaroo rat.
Proportioning the hazard quotient from0.1 to one (1) would result in a soil lead concentration
hi gher than the upper end cleanup | evel of 1,000 ppmused for protection of human health and
woul d be protective of the ecology considering site related risks only. Reference area hazard
quoti ents exceeded one for the coyote and red-tail ed hawk which indicates significant reference



area risk (not attributable to Cal Wst). This was probably attributable to the larger size of
the reference area used whi ch enconpassed the | arge hone sizes of the ecol ogical receptors and
increased the area use factors

For vegetation, ecological risk was nore qualitatively characterized. Al though vegetation tissue
|l ead values were significantly different between site and reference study areas, none of the
vegetation tissue residue val ues exceeded the tissue-based toxicity benchmark val ue used from
the literature. Thus, the hazard quotient was inferred to be | ess than one which does not
indicate significant risk to vegetation attributable to Cal Wst. This was supported by the
results of the popul ati on survey where no popul ation differences could be attributed to Cal Wst
i npacts.

Based on the field investigation conducted at the Cal Wst site and data fromthe results of the
| aboratory anal yses, the follow ng concl usi ons are drawn:

1) Al site-related hazard quotients were | ess than one which did not indicate significant
ecological risk attributable to Cal West in the areas and at the | ead | evels eval uated

2) The small size of the site conpared to |arger hone range sizes of ecol ogical receptors
hi gher up in the food chain indicates that it would be an unlikely occurrence for lead (fromthe
areas studied) to bioaccunulate up the food chain.

3) There was clear evidence of a soil |ead contam nation gradient related to Cal Wst.

4) Mean body burden of |ead was higher in kangaroo rats collected in the north area, but |ead
was al so present in reference aninals

5) Plant species are distributed consistent with regional vegetation patterns. There was no
clear indication that exposure of vegetation to site related soil lead resulted in adverse
effects as reflected in popul ati on neasurenents.

6) Lead availability to plants fromthe |lead contam nated soils is |ow due to the high pH Ieve
in the soil.

7) Lead in plants is significantly higher in contam nated areas than in the reference area.
However, none of the plant tissue | ead val ues exceeded the tissue-based toxicity benchmark val ue
fromthe literature.

8) Lead in and on plants is available to grazing aninals.

9) Renediation of soils for the protection of hunman health within the range of 500-1, 000 ng/ kg
shoul d be adequate regardi ng ecol ogical risks attributable to Cal Wst site contam nants.

Renedi ati on Goal s

The purpose of this renedial action is to control risks posed by ingestion and direct contact
with contam nated soils, sedinents and the source waste naterials. The results of the baseline
ri sk assessnent indicate that existing conditions at the site pose an excess lifetine cancer
risk of 2.4 x 10[-4] through the routes of ingestion and dermal contact for onsite workers. The
non-carcinogenic risk to on-site workers through ingestion is as high as 1.8 (Hazard Quotient).
For future residential use, total hazard indices greater than one (1) were calcul ated for
children and adults. The naxi mum cal cul at ed excess cancer for residential exposure to the sem -
vol atil e organi ¢ conpounds was as high as 10 x 10[-4]. For |ead contami nation, the results of
the UBK nodel indicate that for all areas inside the fenced area, calculated theoretical blood



lead | evel s assunming future residential use were above the target range of greater than 5% of
the population with blood | ead | evel s above 10 m crograns per deciliter (ug/dl).

To neet the target range of 95% of the population with blood lead levels | ess than 10 ug/dl, a
residential |lead cleanup | evel of 640 ng/ kg was determined for the Cal Wst Metals site

Cleanup levels to achieve a 1 x 10[-6] excess cancer risk or a hazard index val ue of not greater
than one (1) for non-carcinogenic risk for other contam nants under a residential setting at the
Cal West site are: antinony-110 ppm arsenic- .37 ppm (10[-6]) and 270 ppm (H =1); cadm um 140
ppm nercury- 82 ppm and for PAHs- 3 ppm benzo(a)pyrene equival ents.

VI1. DESCRIPTI ON OF ALTERNATI VES
ALTERNATI VE 1. NO ACTI ON
Maj or Conponent s:

The No Action alternative (Alternative 1) provides a baseline for conparing other renedia
alternatives for the Cal Wst site. Because no renedial activities would be inplenented to
mtigate contam nation present at the site under this alternative, |ong-termhunman health and
environnental risks for the site are as presented in the baseline risk assessnent.

Treat nent Conponent s:

Alternative 1 provides no treatnent, engineering, or institutional neasures to control exposure
to site contaminated naterials. No reduction in risks to hunman health and the environnment woul d
occur.

Cont ai nnent Conponent s

No controls for exposure, other than the existing fence, and no long-termor short-termsite
nmanagenent are included under Alternative 1. This alternative provides no reduction in the
toxicity, mobility, or volune of the contam nated soils, evaporation pond sedinents, and source
waste nmaterials at the site. Al existing and potential future health risks associated with the
site would renmain. Aternative 1 will not provide protection to human health or the

envi ronnent .

General Conponents:

No direct cost or annual operation and nai ntenance (O8&\) cost are associated with Alternative 1
since no actions woul d be undertaken to address conditions at the site

ALTERNATI VE 2: | NSTI TUTI ONAL CONTROLS
Maj or Conponent s:

Alternative 2 consists of access restrictions, deed notices, zoning restrictions, and

consol idating the source waste piles and contam nated soil pile. Access restrictions are ained
at preventing hunan exposure to contam nated waste materials. This alternative consists of
installation of signs warning of the potential hazards associated with the site, together with
barriers, such as fences, to restrict site access. Consolidation of the contam nated piles,

whi ch include source waste materials and site soils, would be effected by placing these
materials in the existing evaporation ponds.

Treat nent Conponents:



Alternative 2 provides no treatnment to site contamnants and therefore would not conply with
ARAR requirenents i nposed by RCRA Subtitles C and D regarding di sposal of hazardous wastes and
the State of New Mexi co solid waste regul ations

Cont ai nnent Conponent s

Sorre reduction in the potential for hunman exposure to site contam nants woul d be achi eved by
consol idating the source waste piles and providing fencing around the contam nated areas.
However, no |ong-term effectiveness woul d be provided under this alternative due to difficulties
in preventing site access. Additionally, this alternative provides no reduction in the toxicity,
mobility, or volune of contaminants at the site

General Conponents:

Capital expenditures under this alternative include costs for warning signs, additional fencing
equi pnent to consolidate existing piles, and adm nistrative costs for deed notices and zoni ng
restrictions. Additionally, ground water nonitoring would be conducted on an annual basis

and the site would be evaluated every five years to deternmne if site conditions are posing

addi tional hazards to human health and the environment. Indirect capital cost itens include
expenses associ ated with engi neering and design, contingencies, |egal and regulatory activities,
and nobi li zati on/ denobilization

Annual costs associated with this renedial action are associated with the annual ground water
sanpling and testing. Indirect annual costs include adm nistration, contingency, and
nmai nt enance reserve.

The estinmated tinme to inplenent this alternative would be approxi mately six (6) nonths. The
estinmated costs for Alternative 2 are: Capital costs: $45,000; Annual O&M costs: $5, 000;
Present worth $104,000. The present worth cost is based on a life of 30 years and an annua
interest rate of 7.5 percent.

ALTERNATI VE 3: ON- SI TE STABI LI ZATI QV SOLI DI FI CATI ON, ON- SI TE DI SPOSAL AND CAPPI NG
Maj or Conponent s:

Alternative 3 involves treatnent of the contam nated nmaterials at the Cal West site, followed by
on-site disposal and capping. Treatnent woul d be acconplished by a fixation process using
Portland cenment to stabilize and solidify approxi mately 15,000 cubic yards of contam nated
soils, sedinents, and source waste materials. Contaninated materials with | ead concentrations
exceedi ng the health-based clean up | evel of 640 ng/kg would be treated to pass the Toxicity
Characteristic Leaching Test (TCLP), 40 CFR 261, App. Il. After treatnent and passing TCLP, the
treated material would no | onger be considered a characteristic RCRA hazardous waste and can be
di sposed of wi thout restrictions in an on-site excavation as a RCRA non-hazardous solid waste

Treat nent Conponent s:

Al t hough ot her treatnent technol ogi es have been proposed and sone are the pilot test stage,
fixation is the only proven treatnent technol ogy that has been inplenented at other |lead battery
recycling sites contam nated with heavy netals. Based on the treatability studi es conducted on
site materials, the cenent stabilization/solidification process appears to be the nost
appropriate fixation process for the Cal Wst Mtals site

Treatability studies (Table 23) conducted on contami nated soil, sedinments, and source waste
materials indicate that these naterials can be treated with cenent to pass (val ues bel ow



regul atory levels) the Toxicity Characteristic Leaching Procedure (TCLP). This test is used in
determining if the solid waste is considered hazardous. |In the case of |ead-contam nated soi
and debris, the current TCLP val ue bel ow which a solid waste is not a RCRA hazardous waste is
where it | eaches less than 5 parts per million (ppn) lead. Treatability test results further
show that by treating the high | ead concentrations with cement, nmetals of concern and the

sem -vol atiles (source waste) found at the site al so pass the TCLP test. Therefore, the
stabilization/solidification treatnment process would neet the cleanup goal criteria set for the
hazar dous substances of concern found at the Cal West Metals site

I mpl erentation of Alternative 3 would consist of |easing a standard portable concrete batch
plant and setting it up on site. Portland cenent would be purchased in bulk and stored on-site
The contam nated pond sedi nents, trench areas, and site soils woul d be excavated and

consol idated with existing source waste piles and the soil pile. The site material would then
be mxed in the batch plant and Portland cenent and water added in quantities based on the
treatability studi es conducted. Excavated contam nated materials would be replaced with clean
soils as required

Cont ai nnent Conponent s

Fi nal disposal of the treated materials under Alternative 3 would be in an on-site excavation
The resulting "soil/cenent” mxture would then be disposed of in an on-site excavation | ocated
in the southwest corner of the fenced area. The treated material will then be capped with a
concrete cap to provi de added protected and nminimze long term &M costs. Finally, the concrete
cap will be covered with 12 inches of clean site soils to blend the excavated area with the
natural surroundings. The soil cover will be graded to pronote runoff of stormwater
Construction details and standards for the on-site excavati on woul d be determ ned during the
renmedi al design phase prior to inplenentation of the renmedial action. Construction standards
woul d be devel oped in accordance with Federal and State ARARs. For the Cal Wst site, an
inperneable liner or cap is not required since the treated material would no | onger be

consi dered a characteristic RCRA hazardous waste

Four (4) existing nonitoring wells within the disposal area would be sanpled annually for the
first five (5) years after renedial work conpletion, followed by ground water sanpling once
every five (5) for twenty-five (25) years. The site would be evaluated every five (5) years to
determ ne the effectiveness of the site remedy. Site buildings and equi pnent woul d be
decont am nat ed

General Conponents:

Capital expenditures under this alternative include costs for |easing a cenent batch plant,
purchase of Portland cenent, and site renediation work associ ated with excavation, placenent,
backfilling, and site grading. Confirmati on of achieving the health-based cl eanup | evels would
be conducted by post-renediati on sanpling and anal yses. Indirect capital cost itens include
costs associ ated with engineering and desi gn, contingencies, |legal and regulatory activities,
and nobi | i zati on/ denobilization

Operation and Maintenance (08 costs associated with this renedial action alternative include
ground water sanpling and evaluating the site every five (5) years. Indirect annual costs
i nclude adm ni strati on and mai nt enance reserve and contingency costs.

The estinmated time to inplenent this alternative would be approxi mately twelve (12) nonths. The
estimated costs for Alternative 3 are: Capital costs: $1,498,000; Annual O8M costs: $5, 000;
Present worth $1,557,000. The present worth cost is based on a life of 30 years and an annual
interest rate of 7.5 percent. |Inplenentation of this alternative would have a short termrisk



to site workers during the on-site excavation and stabilization phase. This risk can be
m ni m zed by engineering technics and control neasures inplenented during the renediation phase

ALTERNATI VE 4: STABI LI ZATI ON SOLI DI FI CATI ON AND DI SPCSAL AT A MUNI Cl PAL LANDFI LL
Maj or Conponent s:

Alternative 4, Stabilization/Solidification and Disposal at a nunicipal landfill involves
treatnent of approximately 15,000 cubic yards of contam nated soils, pond sedinents, and source
waste materials through cement fixation and followed by transportation to a suitable off-site
RCRA non-hazardous landfill for final disposal. Treating contam nated site nmaterials exceeding
| ead concentrations of 640 ng/kg in Alternative 4 would be the same as in Alternative 3. The
difference in the alternatives is that under Alternative 4, the treated materials would be

di sposed of in an off-site landfill that is acceptable to receive CERCLA wastes pursuant to
EPA's Of-Site Policy promul gated pursuant to Section 121(d)(3) of CERCLA, 42 U S.C 9621(d)(3).
Treat nent Conponent s:

Treatability studi es conducted on contam nated soil, sedinments, and source waste naterials
indicate that these naterials can be treated with 20% cenent by vol une to pass (val ues bel ow
regul atory levels) the Toxicity Characteristic Leaching Procedure (TCLP) test used in
determining if the solid waste is considered a RCRA hazardous waste. Treatability test results
further show that by treating the high | ead concentrations with cenent, netals of concern and
the sem -volatiles (source waste) found at the site also pass the TCLP test. Therefore, the
stabilization/ solidification treatment process would neet the cleanup goal criteria set for the
Cal West Metals site.

I mpl erentation of Alternative 4 would consist of |easing a standard portable concrete batch
plant and setting it up on site. Portland cenent would be purchased in bulk and stored on-site
The contam nated pond sedi nents, trench areas, and site soils woul d be excavated and

consol idated with existing source waste piles and the soil pile. The site material would then
be mxed in the batch plant and Portland cenent and water added in quantities based on the
treatability studi es conducted

Cont ai nnent Conponent s

Contami nated site material exceeding | ead concentrati ons above the heal t h-based clean up | eve
of 640 ny/ kg woul d be excavated and treated on-site before being transported off-site to an
approved landfill for final disposal. Excavated contam nated materials would be replaced with
clean soils as required. Site buildings and equi prent woul d al so be decontam nated under this
alternative.

General Conponents:

Capital costs for Alternative 4 include excavation of contam nated soils, evaporation pond
sedinents, and trench areas, site grading, on-site cenment stabilization of contam nated
materials, and transportation and disposal of the treated naterials to an approved RCRA

non- hazardous landfill. Confirnmation of achieving the health-based cl eanup | evels woul d be
conduct ed by post-renedi ation sanpling and anal yses. Indirect capital cost itens include cost
associ ated with engi neering and design, contingencies, |legal and regulatory activities, and
nmobi | i zati on/ denobi | i zati on

Under Alternative 4, &M costs would only be warranted for the first year after conpletion of
the remedi al work since contam nated materials above heal th-based | evel s woul d be renmoved from
the site and will no |onger be a source for potential ground water contam nation. |ndirect



annual costs include adm nistration, contingency, and nai ntenance reserve costs.

The estinmated time to inplenent this alternative would be approxi mately twelve (12) nonths. The
estimated costs for Alternative 4 are: Capital costs: $2,414,000; O&M costs (one year only)
$5, 000; Present worth $2,419,000. |Inplenentation of this alternative would have a short-term
risk to site workers during the onsite excavation and stabilization phase. This risk can be
m ni m zed by engineering technics and control neasures inplenented during the renediation phase

ALTERNATI VE 5: ON-SITE SO L WASH NG AND ON-SI TE DI SPCSAL OF STABI LI ZED RESI DUALS
Maj or Conponent s:

In Alternative 5, the volune of contami nated naterials would be reduced by washi ng approxi mately
15, 000 cubic yards of contami nated site soils, sedinents, and source waste piles that exceed

| ead concentrations of 640 ng/ kg to renove the hazardous contaminants. Under this alternative
contam nant residuals (sludge) would be stabilized as in Alternative 3 and di sposed onsite.
However, the volune of contaminated nmaterials to be treated after washing will be much | ess than
in Alternative 3. The aqueous waste stream (acidic solution) fromthe washi ng process will
require off-site treatment to renove the hazardous substances renaining in solution

Treat nent Conponent s:

Treatment involved with Alternative 5 consists of stabilization/solidification of residua
materials as in Aliternative 3. The soil washing process only renoves contam nants fromthe
affected media and is not a treatnent process. By renoving contam nants through soil washing
the volune of naterial to be treated would be significantly reduced. The renaining contam nant
residual would be treated to pass TCLP and to no | onger be considered a hazardous waste prior to
on-site disposal. This alternative will nmeet State and Federal ARARs.

Cont ai nnent Conponent s

Di sposal of the treated residual materials under Alternative 5 would be in an on-site
excavation. The resulting "soil/cenent" mxture would be disposed of in an on-site excavation
located in the southwest corner of the fenced area. The treated residual naterial will then be
capped with a concrete cap to provide added protected and mnimze long term Q&M costs. Finally
the concrete cap will be covered with 12 inches of clean site soils to blend the excavated area
with the natural surroundings. The soil cover will be graded to pronote runoff of stormwater
Construction details and standards for the on-site excavati on woul d be determ ned during the
renmedi al design phase prior to inplenentation of the renmedial action. Construction standards
woul d be devel oped in accordance with Federal and State ARARs. For the Cal Wst site, an
inperneabl e liner or cap are not required since the treated residual material would no | onger be
consi dered a characteristic RCRA hazardous waste

Four (4) existing nonitoring wells within the disposal area would be sanpled annually for the
first five (5) years after renedial work conpletion, followed by ground water sanpling every
five (5) years for twenty-five (25)years. The site would be evaluated every five (5) years to
determ ne the effectiveness of the site remedy. Site buildings and equi pnent woul d be
decont am nat ed

General Conponents:
Capital expenditures under this alternative include costs for the soil washing plant, leasing a

cenment batch plant, purchase of Portland cenent, and site renediation work associated with
excavation, placenent, backfilling, and site grading. Confirmation of achieving the



heal t h-based cl eanup | evel s woul d be conducted by post-renedi ati on sanpling and anal yses.
Indirect capital cost itenms include costs associated with engineering and design, contingencies,
legal and regul atory activities, and nobilization/denobilization

Annual Q&M costs associated with this renedial action include ground water sanpling and
eval uating the protectiveness of the renedy every five (5) years. Indirect annual costs include
adm ni stration, contingency, and nmi ntenance reserve cost.

The estinmated time to inplenent this alternative would be approxi mately twelve (12) nonths. The
estimated costs for Alternative 5 are: Capital costs: $4,715,000; O&M costs $5, 000; Present
worth $4,774,000. The present worth cost is based on a life of thirty (30) years and an annua
interest rate of 7.5% Inplenentation of this alternative would pose a short-termrisk to site
wor kers during excavation and washing of the contam nated materials and during stabilization and
di sposal of the residual contam nant materials. This risk can be mnimzed by engineering
techni cs and control neasures inplenmented during the renedi ati on phase

ALTERNATI VE 6: OFF-SI TE DI SPCSAL TO A HAZARDOUS WASTE LANDFI LL TREATMENT
Maj or Conponent s:

Alternative 6 woul d consist of excavating all contam nated site soils, sedinments, and source
waste materials with concentrations exceeding the | ead cl eanup | evel of 640 ng/kg. The

contam nated naterials would then be transported and di sposed of in an off-site permtted RCRA
Subtitle C hazardous waste landfill. That is acceptable to receive Superfund wastes pursuant to
EPA's off-site Policy promul gated pursuant to Section 121(d)(3) of CERCLA, 42 U S.C 9621(d)(3).

Treat nent Conponent s:

Alternative 6 does not included treatnment of the contam nated soils, sedinents, and source waste
materials prior to off-site disposal in an acceptable permtted RCRA hazardous facility.

Cont ai nnent Conponent s

Contami nated site material above the health-based clean up | evel of 640 ng/ kg woul d be excavated
and transported off-site to an acceptable permtted RCRA hazardous waste landfill for fina

di sposal . Excavated contam nated naterials would be replace with clean soils as required. Site
bui | di ngs and equi pment woul d al so be decont am nat ed.

General Conponents:

Capital costs for Alternative 6 include excavation of all contanmi nated naterials above
heal t h-based | evel s, associated site backfilling and grading, and transportation of the

contam nated nmaterials to a RCRA hazardous waste landfill. Confirmati on of achieving the
heal t h-based cl eanup | evel s woul d be conducted by post-renedi ati on sanpling and anal yses.
Indirect capital cost itenms include costs associated with engineering and design, contingencies,
legal and regul atory activities, and nobilization/denobilization

Under Alternative 6, Q&M costs would only be warranted for the first year after conpletion of
the remedi al work since contam nated materials above heal th-based | evel s woul d be renmoved from
the site and will no |onger be a source for potential ground water contam nation. |ndirect
annual costs include adm nistration, contingency, and nai ntenance reserve costs.

The estinmated time to inplenent this alternative would be approxi mately twelve (12) nonths. The
estimated costs for Alternative 6 are: Capital costs: $7,155,000; O&M costs (one year only)



$5, 000; Present worth $7,160,000. |nplenmentation of this alternative would have a short-term
risk to site workers during the on-site excavation of contam nated nmaterials. This risk can be
m ni m zed by engineering technics and control measures inplenented during the renediati on phase.
Additional risks associated with this alternative would exist with transporting RCRA hazardous
wastes to an acceptable permtted RCRA hazardous facility.

VIIT. SUWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

The following nine criteria were used to evaluate the renedial action alternatives for the Cal
West Metal s Superfund site.

1. Overall Protection of Human Health and the Environnent

Al of the alternatives, except Alternative 1 (No Action), will provide sone degree of overall
protection of human health and the environnent. The degree to which each alternative provides
this protection is discussed bel ow

Alternative 1 provides no increase in overall protection to human health or the environnent. In
this alternative, all of the potential risks to human health and the environnent associated with
the Cal West Metals site would remain.

Alternative 2 will provide mninmal protection by consolidating the source waste materials and
soil piles in the evaporation pond areas. Direct contact with material on-site will be reduced
as long as the fences keep trespassers away fromthe site. The risk associated with potential
air emssions will not be reduced, nor will this alternative address the potential risk to site
workers. Alternatives 3 and 5 will elinmnate the ingestion and direct contact pathways with the
source waste naterials and contam nated soils through the stabilization process. Stabilization
and solidification of the contam nated naterials will mnimze the possibility that contam nants
can migrate to the ground water under the site. Additional protection will be provided by
covering the stabilized material with a concrete cap and soil cover. These alternatives will
also elimnate the potential for air emssions fromthe site. However, Aternative 3 provides
protection of public health and the environnent while being cost effective. Alternative 5 with
its increased cost associated with soil washing provides no greater overall protection than

Al ternative 3.

Alternatives 4 and 6 provide protection of human health and the environment by the renoval of
the contam nated naterial fromthe site. Because the contam nated materials woul d be renoved
down to heal th-based risks levels, the potential for future contamnant migration to the ground
water and for air em ssions would be elimnated. Although these alternatives offer protection
of human health and the environment to the Cal West site, Alternative 6 will not fully address
the treatment of contaminated naterials that may pose a health treat at another location. In
addition, neither alternative is cost effective due to increased costs associated with off-site
transportati on and di sposal .

2. Conpliance with Applicable or Relevant and Appropriate Requirenments (ARARs)

ARARs are federal and state requirenents that the selected remedy nust nmeet. For exanpl e,
material to be excavated and di sposed off-site would have to be treated using the best
denonstrated avail abl e technol ogy (BDAT) to neet the RCRA Land Disposal Restrictions (LDRs)
prior to landfill disposal. Contami nated material stabilized on-site will have to be treated to
the extent that it is no |longer considered a characteristic hazardous waste. A ternatives 3
through 5 will neet RCRA LDRs. Alternative 6 does not neet LDRs for treatment prior to

di sposal .



3. Long-term Effectiveness and Per nanence

The Alternatives 1 and 2 woul d not provide long-termeffectiveness or a pernanent solution to
potential risks associated with the hazardous substances renmi ning on-site.

Alternatives 3 through 5 involve treatnent of the hazardous substances by stabilization. In
Alternative 5 the contam nated residuals renaining after undergoing the soil washi ng process
woul d be stabilized. The effectiveness and the pernmanence of the stabilization/solidification
remedi es proposed are very hi gh because the stabilization of |ead, and other netals of concern
is essentially irreversible due to the chemcal reactions that take place with the stabilizing
materials. The addition of a concrete cap to the stabilized nmaterials disposed on-site in
Alternatives 3 and 5 will provide additional protection

4. Reduction of Toxicity, Mbility or Volune Through Treat nment

Alternatives 1 and 2 do not provide any reduction in the toxicity, nobility, or volune of the
contam nated nmaterial. Alternatives 3 and 4 use treatnent to reduce the nobility of the site
contam nants. Alternative 5 neets the sane criteria as Alternatives 3 and 4 but al so reduces
the total volune of contami nated naterials to be stabilized and di sposed on-site. However, the
total volume of contaminants is not reduced. Alternative 6 does not reduce the toxicity,
nmobility, or volune of the contam nated nmaterial s.

5. Short-Term Effectiveness

The short-termrisk associated with Alternative 1 is the continuation of the risk currently
posed by the site. There would be potential short termrisks to site workers during
inplenentation of all the other alternatives since they all wll require some excavation and
transportation on- or off-site of the contamnated naterial. Some increase in air em ssions may
occur during excavation activities and during the stabilization process on-site. However,

engi neering controls and nonitoring will reduce the potential for any adverse inpacts during
inplenentation of the treatnent renedies. A contingency plan would be devel oped to address any
potential air emi ssions during renedial activities.

There is also a potential risk for accidental release of contaminants during the off-site
transportati on of excavated material to an RCRA hazardous or non-hazardous off-site |andfil
facility.

6. Inplenmentability

Treatability studies conducted on materials fromthe Cal West Mtals site indicate that
stabilization would effectively immobilize and elim nate the hazardous characteristics of the
contam nants of concern found at the Cal Wst site. On-site stabilization of contam nated
materials can be easily inplenmented using readily avail abl e equi pnent for excavating, m xing,
and pl acenent. The construction of a concrete cap and soil cover over the treated materi al
woul d be easily inplenented, as woul d the excavation and off-site landfill disposa
alternatives. Construction of an excavation on-site can be easily inplenented using earthwork
excavation equi pnent. The soil washing alternative will be harder to inplenment because of the
speci al i zed equi pnrent that woul d be nobilized onsite.

7. Cost
The present worth cost of the selected alternative, Alternative 3, is $1,557,000. Alternatives

1 and 2 have | ower cost than the selected alternative but are considered unacceptable for the
reasons previously discussed in this document. The other alternatives have hi gher costs ranging



from $2,419,000 to $7,160,000. The off-site disposal to a hazardous waste landfill facility
wi t hout treatnent has the highest cost of $7, 160, 000.

8. State Acceptance

The State of New Mexi co through the New Mexi co Environment Departnent concurs with EPA s
preferred alternative (Alternative 3) of on-site stabilization, on-site disposal and capping.

9. Comunity Acceptance

The citizens fromthe comunity of Lemtar and the najority of the citizens fromthe surroundi ng
community of Socorro recommended that the contam nated site materials be treated at the | owest
cost that provides protection to human health and the environment. The citizens agreed that
Alternative 3 presented in the Proposed Plan neets these requirenents. Aternative 3 is EPA' s
selected alternative to remedi ate contam nants at the Cal West Metals site.

I X. SELECTED REMEDY

Based upon consideration of the requirenents of CERCLA the detailed analysis of the
alternatives using the nine criteria, and public comments fromthe | ocal community, both EPA and
the State of New Mexi co (NVED) have determined that Alternative 3, On-site stabilization, On
site Disposal and Capping, is the nost appropriate and protective remedy for the Cal Wst Site
in Lemtar, New Mexico.

Approxi mately 15,000 cubic yards of contam nated soils, sedinents, and source waste materials
with | ead concentrations exceeding the health-based cleanup | evel of 640 ng/kg will be treated
by stabilization/solidification with cenent and di sposed in an on-site excavation. The di sposal
area will be capped with concrete and covered with twelve (12) inches of clean site soils. The
estimated costs for the selected renedy are: Capital costs: $1,498,000; Annual O8M costs:

$5, 000; Present worth $1, 557, 000.

Cl eanup Level s

To neet the target range of 95% of the population with blood lead levels | ess than 10 ug/dl, a
residential |lead cleanup | evel of 640 ng/ kg was determined for the Cal West Metals site.
Cleanup levels to achieve a 1 x 10 [-6] excess cancer risk or a hazard index val ue of not
greater than one (1) for non-carcinogenic risk for other contam nants under a residential
setting at the Cal Wst site are: antinony-110 ppm arsenic- .37 ppm (10[-6]) and 270 ppm

(H =1); cadmium 140 ppm nmercury- 82 ppm and for PAHs- 3 ppm benzo(a)pyrene equival ents.

X, STATUTORY DETERM NATI ONS

Under CERCLA section 121 42 U. S.C. 9621, EPA nust select remedies that are protective of human
health and the environnment, conply with applicable or relevant and appropriate requirenents, are
cost-effective, and utilize permanent solutions and alternative treatnment technol ogies or
resource recovery technol ogies to the maxi mumextent practicable. In addition, CERCLA includes
a preference for remedies that enploy treatnent that permanently and significantly reduce the
volunme, toxicity, or nobility of hazardous wastes as their principal elenment. The follow ng
sections discuss how the selected renedy neets these statutory requirenents.

Protection of Hunman Health and the Environnent

The sel ected remedy protects hunman health and the environment through stabilization and
solidification of contam nated soils, sedinents, and source waste materials and on-site disposal



of the treated naterials. The disposal area will be capped with concrete and covered with clean
soi l.

Stabilization and solidification of the contam nated soils, sedinents, and source waste
materials will elimnate the threat of exposure to the contam nant of concern through direct
contact with or ingestion of contaminated site materials. The current excess cancer risks
associated with these exposure pathways is 2.4 X 10[-4]. By excavating the contami nated soils,
sedi nents, and source waste materials and treating themthrough stabilization and
solidification, the cancer risks will be reduced to less than 1 x 10[-6]. This level is within
EPA' s acceptable risk range of 1 x 10[-4] to 1 x 10[-6]. The mninal short-termthreats
(contam nated dust) to site workers during inplenentation of this renmedy can be readily
controll ed through construction and engi neeri ng net hods.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

The sel ected renmedy of on-site stabilization/solidification and onsite disposal and cappi ng of
source waste nmaterial, soils, and sedinments will conply with all applicable or relevant and
appropriate requirenments (ARARs).

The ARARs are presented bel ow

Chemi cal - Speci fi c ARARs:

Identification and Listing of Hazardous Waste (40 CFR Part 261), Subpart C - Wich identifies
those solid wastes which are subject to regul ati on as hazardous wastes.

Nati onal Em ssion Standards for Hazardous Air Pollutants (40 CFR Part 61)
Nati onal Anbient Air Quality Standard (40 CFR Part 50)
Locati on- Speci fi ¢ ARARs:
No | ocation-specific ARARs have been identified for the Cal West Mtals site.
Acti on- Speci fi c ARARs:
. Land D sposal Restriction (LDR) (40 CFR Part 268)
Cost - Ef f ect i veness
EPA bel i eves that the selected renedy is cost effective in renediating the contam nated soils,
sedi nents, and source waste nmaterials at the Cal Wst site. The sel ected renedy neets the
criteria set forth in the NCP for determ ning cost-effectiveness. The estimated present worth
cost of the selected renmedy is $1,557,000 and provides an overall effectiveness proportional to

its cost.

Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es to the Maxi num Ext ent
Practicabl e

EPA and the State of New Mexico have determ ned that the sel ected remedy represents the nmaxi num
extent to which pernmanent solutions and treatnent technol ogies can be utilized in a
cost-effective nmanner to address site contam nants. O those alternatives that are protective
of human health and the environment and conply with ARARs, EPA and the State have determ ned
that this selected renedy provides the best bal ance of trade-offs in terns of |ong-term



ef fectiveness and pernmanence, reduction in nobility, or volunme achi eved through treatnent,
short-termeffectiveness, inplenentability, cost, while also considering the statutory
preference for treatnent as a principal elenent and considering state and community acceptance.

The sel ected renedy treats the principal threats posed by the contam nated soils, sedinents, and
source waste naterials by achieving significant reductions in the | eaching of contam nant
constituents fromthe contam nated naterials. The sel ected renedy provides the nost effective
treatnent of any of the alternatives considered and will cost less than off-site disposal of
treated or untreated hazardous substances. The selection of treatnment of the contam nated
materials and source waste is consist with program expectations that highly toxic and nobile
wastes are a priority for treatnment and often necessary to ensure the |long-termeffectiveness of
a renedy.

Preference for Treatnent as a Principal Elenent

By stabilizing and solidifying the contam nated soils, sedinents, and source waste materials,
the sel ected renmedy addresses the principal threats posed by the hazardous substances found at
the site through the use of treatnent technologies. By utilizing treatnent as a significant
portion of the renedy, the statutory preference for renedies that enploy treatnent as a
principal elenment is satisfied.

XI. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan for the Cal Wst Metals site was rel eased for public coment on July 20, 1992.
The Proposed Plan identified Alternative 3, Onsite Stabilization/Solidification, On-site

Di sposal and Capping, as the preferred alternative to renediate contami nated soils, sedinents,
and source waste materials. EPA reviewed all witten and verbal conmments submtted during the
public comment period. Upon review of these comments, it was determned that no significant
changes to the renedy, as originally identified in the Proposed Pl an, were necessary.



